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F or man\ \ears one of us (Schngcr) 
has obscncd that certain cases of 
bilnr> colic arc associated with re pira 
tors embarrassment at the hci^pht of an itt ick 
It IS our purpose to point out the clinical 
significance of this phenomenon and to pre 
sent a detailed experimental stud> of the 
symptoms produced b> distention of the gall 
bladder and biliarj passages 
In 1908 Schtager was summoned to the 
bedside of a >oung woman i8>carsofagc who 
3 dajb prcMouslj had had a normal dcliacrv 
She was suddenly seized with a severe upper 
abdominal pam associated with an unusual 
respiratorv embarrassment which lasted 
about 45 minutes subsided abrupt!) and 
recurred m the same manner twice in the fol 
lowing 5 da\s Several weeks thereafter a 
similar attack occurred I he pain was more 
defimtel) localized in the right h>pochon 
dnum radiated to the back and m other 
respects assumed a frank picture of gall stone 
colic Since the original observation Schrager 
has seen a number of cases of upper abdom 
inal distress associated with respirator) diffi 
culty following deliver) especialh m young 
primipariE Sev eral of these cases came to the 
operating table and it was observed that the 
degree of respiratorv difiicultv depended upon 
thedegreeof distention of the gall bladder wall 

F m Ui Dep tm t f Phys 1 gy d S b y N thw t 

Mt S dF esW 


or the mechanical obstruction of the c>stic 
duct Several cases of h) drops of the gall 
blaclclcr markcdl) exhibited this respirator) 
phenomenon 1 his was found to be espcciall) 
true when the c)stic duct was blocked b) i 
large stone 

A verj striking case was that of a woman 49 
vears of age who was suddenly taken ill with a very 
severe pain over the base of the right lung which 
was associated with respirator) embarraesment A. 
ph>sioan related to the patient saw her severd 
times within 48 hours and made a diagnosis of acute 
picuns) Strapping of the chest sahev fates and 
opiates gave the patient no relief Questioning of 
the patient disclosed the information that for the 
past 25 years she had had similar attacks associated 
with pain in the right h>pochondrmm Ph>sical 
examination revealodaverj marked tenderness below 
the right costal arch a sociated with marked resist 
ance to pressure Because of previous experiences 
Schrager was not confused by the respirator) 
phenomenon and location of the pain o\er the base 
of the tight lung and diagnosed the condition as due 
to a distended gall bladder Operation revealed an 
extreme h> drops of the gall bladder the organ was 
distended to the breaking point and contained a 
clear mucoid fluid The c>stic duct was impacted 
with a date like stone which was forced out with 
difficult) even after the removal of the gall bladder 

As time went on Schrager learned to ascribe 
definite significance to the respirator) em 
barrassment associated with upper abdominal 
colic and quite uniformly found it to mean 
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gall bhdder distention with or without im 
r iction of the c\ stic duct In a limited number 
of cases the pam instead of radiating toward 
the back and shoulder is referred to the mid 
sternum In people aged about 50 or more 
this clinical complex ma\ suggest an£,ina 
pectori The angiml picture as ocuted with 
gall bladder patholog\ is at times confu mg 
and able clinicians htse to weigh the c\idcn c 
\erj carefull> before arriMng at a final diag 
nosis This differentiation becomes more 
difficult when there ire actual organic heart 
changes as oented with chronic gall bladder 
patholog\ The reaction of the car(ho\a cuhr 
sjstem to gall bladder pathoIog\ we believe 
depen J upon tlie latent condition if the heart 
at the time the gall blacider timulu is et in 
action 
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Consulting the htcraluie we found \er> 
few allusions to the s\mptom of respiratory 
cmbarrassmentingalJ bladder di ease Llewe 
II>n Sale fg) take much for granted when he 
states Limitation of diaphragm movement 
m the presence of certain intra abdominal le 
sions IS well known There is a casual men 
tion of the respiratory phenomenonbj Mo m 


han Chojee and A B John on Moynihan 
desenbing a ty-pical biliary attack states that 
the breathing is difiicult because of spasm 
of the diaphragm which like other abdominal 
muscles is tightly contracted to form that 
firm mubcuhr splint the purpo e of which is 
to keep at re t and free from harm the region 
m need of protection Cho\ ce speaks of the 
catching of breath m the more severe 
vanelies of gall stone colic 

Bodenstah (c) analyzing a eries of 500 
case of gall stones operated upon either bv 
Quaineor Pamsted found that djspncea was 
precntin 4 tease He ascribed this phenom 
cnon to a spasm of the diaphra^^m which 
hmils Its evcursion and cause bhortne s of 
breath The latter bjmptom has often been 
till taken for pleurisy or pneumonia 
Cnic in the chapter on surgical physiology 
in Keen s 5 v.stcw e/ 5 «rgerv ( ) writes The 
reflex phenomena m gall stone colic from a 
diagnostic standpoint are most interesting 
There is scarcely a subjective symptom so 
important as the inhibition of the diaphragm 
in gall stone colic The inhibitory paths 
through afferent ncncs supplying the gall 
bladder region which are located m adjoining 
seements of the spinal cord to that of the 
phrenics to which thi impulse is transferred 
i an explanation of this important phtnom 
enon Almost every ci e of gall bhdder or 
gall Slone colic if que tioned will give ihi tory 
of inhibition of the diaphragm during the 
attack The dngno tic importance of this 
symptom IS inrrca cd greatly by the lact that 
su h inhibition occur in almost no other in 
stance In a per omi communication Cnle 
tate I tan cinlirm what y iu have said 
concerning re piratory phenomena accom 
panyin^ ob truction of the cy tic duct Thi 
symptom 1 routinely ought for in my dime 
at the Lake idc Ho pital 
LlencJh/i in a paper before the section 
oi practice of medicine at the sixty seventh 
innuai sessim of the American Medical Asso 
ciation held m Chicago m June 1918 dis 
tussed the subject of diaphragmatic contrac 
Uons os oaated with acute abdominal condi 
tioos especially appendiciti Hi control 
examination on soldiers m good health and 
without either thoracic or abdominal symp 
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Ti 3 In thi experiment a balloon a placed m the gall bladder The upper tracing of this fgure shons the effect 
of distending the gall bladder on re piration Note the inhibition of re piration and the salivation \fl r the upper 
tracing as made the ri hi splanchnic ner c was cut D stenlion of the gall bhdder then caused no sjmptoms In some 
case after section of the right splanchnic nc observed some inhibition of re piration and some nausea Salivation 
denotes nau ea 

toms showed no difTcrence in the excursion ol kind should be suspected Hughes (5) found 
the two haUes of the diaphragm occasional!} cessation of function of the diaphragm on the 
there was slightl} greater excursion on the corre ponding side of the abdominal lesion if 
right side Diaphragmatic limitation was ob the peritoneal surface was irritated b} an in 
served b} Sale not onl} in cases m which the flammatorj process 

corresponding peritoneal surface of the dia The acceptance of the inhibitor} reflex 
phragm was involved but also in cases in obvious to the aforementioned observers is 
which the pathological lesion was distant not quite clear ph}siologicalI} as the phrenic 

Sales observations are original and interest nerve has no known inhibitor} fibers unless 

mg Similar observations were made b> it is due to an inhibition of the motor phrenic 

Huben} (4) who found diaphragmatic limita center in the cord (Sale) In a discussion of 

tion m a case of gastric ulcer at the cesophag Sales paper J Birne} Guthne of New Or 

eal junction He speaks of unilateral pccul leans alludes to the diaphragmatic sign as 

lar fluffing of the diaphragmatic arcs in Williams sign He compares the splinting of 
abdominal disease and concludes that should the diaphragm in neighboring patholog} to 
these fluffings be present pathology of some the splinting of muscles in chest diseases 
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such as Litten s sign or the fixation of mus 
cles around joint diseases or the wasting of 
thoracic muscles in pulmonar> tuberculosis 
Pottenger (8) in the same discussion clas 
sifies the diaphragmatic sign as \ iscerogcnctic 
reflex He states I do not beIle^ e that necan 
explain this reflex through the phrenic ner\e 
It must be through the lower intercxistals 
The phremes take their origin from the third 
and fourth cervical segments of the cord and 
are m reflex communication with afferent 
impulses which come from the lung The 
abdominal viscera however are supplied b> 
the sjmpathetic nerves which take their 
origin from the lower 6 thoracic segments of 
the cord Afferent sensor> impulses traveling 
centralward from the abdominal viscera 
transmit their impulses to the 6 lower inter 
costal nerves which suppl> the intercostal 


muscles the central portion of the diaphragm 
and the abdominal muscles Professor 
Erlanger likens the diaphragmatic inhibition 
to that of the abdominal muscles m the 
vicinit> of acute mflammator> processes In 
a personal communication Sale accepts the 
possibiht> of voluntarj inhibition of one half 
of the diaphragm The paper of Sale and the 
discussion thereof are quoted extensively as 
thev constitute the most elaborate document 
we have been able to find in the literature in 
support of the phenomenon of diaphragmatic 
inhibition 

On the whole the diagnosis of the pathologic 
gall bladder has become as obv lous as that of 
appendiatis especiallj since the introduction 
of the Graham Cole test Howev er w e still 
meet with disappointments and surprises and 
large group clinics with excellent clinical 
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Fir 4 The right splanchnic nerve of this dog v as cut on F bruar> i 1027 an 1 the vagi anil left 
sflanchnic nerves were cut on March 1 On March i the common bile duct wasdoublj ligated and the 
c> 8 tic duct cannulaled Distention caused no s)mptoms 


and laboratorj facilities not mfrcquentl> mibs 
or mis diagnose patholog) of the gall 
bladder The presence of respirator> embar 
rassment associated \\ith an upper abdominal 
complex has been a \aluable aid in the diag 
nosis of pathologic gall bladder and cjstic 
ducts and has seldom deceued us It is 
rather strange that medical literature sopro 
lific on all phases of the subject should be 
tota\l> silent on the subject 
The scarcit> of data concerning this symp 
tom prompted us to undertake ph> siological 
experiments 

PH\ SIOLOGICAL ASPECT 
Because of the clinical relationship be 
tween disease of the biliarj passages and the 
respirator) mechanism noted b) one of us 
(Schrager) we were stimulated not onl> to 
stud) the effect of distention of the gall blad 


dcr and bilnri passage on re piration but 
also to stud) the course taken b) sensations 
produced b) distention which result in ob 
jeetue s)mptoms namel) inhibition of 
respiration distress nausea and vomiting 
and to observ e the occurrence of other con 
comitant phenomena 

METHODS 

In the experiments in which the effects of 
distending the gall bladder w ere studied a tO) 
balloon attached to a hard rubber tube was 
placed m the gall bladder through an incision 
in its dome By a T tube the tube coming 
from the balloon could be connected with a 
mercury manometer for recording pressure 
The balloon was distended with water at 
or 40 degrees centigrade a 50 cubic centi 
meter S)ringe being used so that the amount 
of water used could be measured 
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In the experiments in which the effects of 
distention of the c>stic duct and biliar> 
passages were studied a cannula was inserted 
into the c>stic duct \ia the gall bladder and 
tied in place with linen thread The common 
bile duct was doubl> ligated 

The \agi and left splanchnic neraes were 
sectioned just aboae the diaphragm through 
an incision between the hfth and sixth nbs on 
the left side Care was taken to section all of 
the branche The left sj mpathetic chain was 
aaulsed down to the point where it pas ed 
under the diaphragm 

The right planchmc was cut through a 
right kidne> incision just as it pas cs under 
and below the diaphragm From two to three 
other small branche of the right sj mpathetic 


chain gi\ cn off just below the diaphragm w ere 
also sectioned 

In the experiments in which blood pressure 
was taken the carotid arter> was brought to 
the exterior b\ a simple operation prior to or 
at the same time that the c>stic duct was 
cannulated Onl> ether anesthesia was used 
Strict aseptic precautions were taken in the 
operatiae procedure 

Our experiments were performed onij after 
the animal had full> reco\ered from the 
anesthetic i e from 6 to 4 hours after the 
operation each experiment on the same am 
mal being repeated from 4 to to times during 
a period of from dajs to a week Pespira 
tion was recorded b> a pneumograph tracing 
Autopsj was performed on e\erj dog 
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tig 6 This fgure sho \s simultaneous blood pressure and respiratory tracing from 3 animals on d stention of the 
b liar> ducts The response aned in each ammil On the right of the middle tracing can be seen the effect of vomiting 
on blood pressure 


RESULTS 

Distention of the gall bladder In these 
experiments we looked especially for the 
following reflex manifestations (i) distress 
(2) inhibition of respiration (3) salnation 
Nvhich denotes nausea in the dog and (4) 
xomiting 


The gall bladder was distended in 2 dogs 
Of these 2 had the \agi and left splanchnic 
tut 4 had the right splanchnic cut and 4 had 
both vagi and splanchmcs cut W^e generalize 
in this manner because it is impossible to 
publish all of our data relative to these ex 
penments 
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Our ob5cr\ 'itions on dibtcnlion of the giU 
bladder can be summari 7 cd as follows (a) 
Distention of the gall bladder cau e-* distress 
inhibition of respiration and occi lonallj 
saliv ation and a omiting 1 he di trcss w as not 
marked when compared with the distress 
cau<?ed b> distention of the biliarj passage 
In one dog marked distention ( 40 miUi 
grams of mercur>) of the gall bhdder caused 
no distress The inhibition of re ])iration 
alwajs occurred but was more marked in 
«;omc dogs than in others It was in most 
instances inspirator) in tjpe ‘^alia ation 
denoting nausea occurred in appro\imatel> 40 
per cent of the dogs whereas \omiling onl\ 
occurred once and then when food was in the 
stomach That vomiting is more rcadilv 
elicited when the stomach is filled with food 
or when it is showing hunger contractions has 
been the observation of one of us (Iv>) (b) 
bection of the right splanchnic nerve in 5 
dogs abolished all relieves (c) Section of the 
vagi and left splanchnic in 4 dogs abolished 
refleves for from 24 to 48 hours after which 
distress occurred on distention Marked dis 
tcntion with 100 cubic centimeters of w Ucr 
caused distress at all times in these dogs 
The amount of pressure neccasar> to cause 
the inhibition of respiration was less than the 
amount necessarj to cause salivation and 
distress The minimal pressure required to 
elicit reflexes varied widely in different dogs 
the minimal observed was 40 millimeters of 
mercury with 30 cubic centimeters of water 
Distention of the cystic and btliarx duels 
In these experiments the water at 39 or 40 
degrees centigrade came into contact with 
the walls of the ducts since a balloon could 
not be used The water was injected through 
the tube attached to the cannula in the cystic 
duct the common bile duct being doubly tied 
1 he ducts were distended in 8 dogs Of the c 
4 had the vagi and left splanchnic cut 4 had 
the right splanchnic cut and 6 had both vagi 
and splanchmcs cut 

Our observations may be summarized as 
follows (a) Distention of the biliary ducts 
causes marked distress inhibition of rcspira 
tion usually inspiratory m type salivation or 
nausea always if the pressure is above 100 
millimeters of mercury and frequently vomit 


mg It was very evident that the symptoms 
were more severe and uniform when the biliary 
ducts were distended than when the gall 
bladder was distended Symptoms could be 
elicited with less pressure the minimum being 
o millimeters of mercury and 7 cubic ccnti 
meters of water (b) Section of the right 
splanchnic nerve abolished the distress m all 
evpcnmcnts and reduced the degree of inhi 
bition of respiration The amount of change 
in inhibition of respiration following right 
splanchnic section v iricd in dilTcrcnt dogs 
some dogs showing very little change and 
others showing a 50 per cent change (c) 
Section of the vagi and left splanchnic abol 
ishcd the saliv ation and vomiting and reduced 
the respiratory inhibition in all expenments 
The reduction of respiratory inhibition was 
more marked following vagus section than 
following right splanchnic section (d) Sec 
lion of both vagi and splanchnic nerves 
abolished all reflexes unless the distention 
was very great (over 300 milligrams of mer 
cury) 

2 he effect of drugs on the symptoms pro 
duced by distcnhon of the biliary ducts Pro 
came instillations From 10 to 15 cubic centi 
meters of per cent procaine w as injected into 
the biliary ducts in 4 experiments In from 5 
to 10 minutes after the procaine injection dis 
tcntion of the ducts elicited no symptoms 
except in i dog on marked distention ( 40 
milligrams of mercury) The effect of the 
procunc lasted about o minutes Ihe pro 
cainc was absorbed very rapidly from the 
ducts and 2 of the dogs had mild convulsions 
and one other muscular twitchings from which 
they recov cred After instillation of procaine 
we observed that from 5 to 10 cubic centi 
meters more of water was required to produce 
pressures equivalent to those prior to the 
instillation denoting a decrease m tone of 
the biliary ducts 

Cocaine hydrochloride subcutaneously One 
milligram of cocaine hydrochloride per kilo 
gram body weight was injected hypodermi 
call) in dogs with the cystic duct cannulated 
and the common duct doubly ligated It wa 
found that this dose of cocaine completely 
abolished the symptoms caused by distention 
in two animals and definitely amelionated 
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the sjmptoms in the other t«o From lo to 
o minuteb were required before the drug be 
came effectue As was the case in procaine 
instillation more water was required to 
produce equiaalent pressures after cocaine 
injection than before 

Morphine alropuie subcutaneously From 
to y gram of morphine sulphate and from 
1/40 to i/do gram of atropine sulphate was 
injected subcutaneously in from 10 to 12 Ulo 
dogs whose ducts were prepared for disten 
tion This injection failed to ameliorate the 
symptoms produced b\ distention When the 
dose of cocaine was added to this dose of 
morphine atropine the sj mptoms were mark 
edl> ameliorated 

Papa trint sulphate Papaaenne sulphate 
was used in 2 experiments on one dog with 
onlj a slight ameliorating effect 
LUier Moderate ether anxsthe la abolished 
all sjmptoms Under \ery light ether anas 
thesia the inhibition of respiration could be 
elicited sometimes and at other times not 
This IS the reason whj it was absolutel) 
necessarj for us to Jlow our animals to re 
coaer from anxsthesia 
Right splanchnic ncr e blocked ailh pro 
came After considerable practice m locating 
and injecting the right splanchnic nerve m 
dead dogs we injected or infiltrated the 
right splanchnic nerve of dogs prepared for 
biliarj duct distention with 2 per cent pro 
^ine solution colored with gentian violet 
This was done m order to ascertain whether 
or not the pain impulses could be blocked bj 
such a procedure W e found that although vve 
were successful in infiltrating the nerve the 
distress caused by distention was only par 
tialJj and not compJetelj abolished In 
dog o9 the nerve was blocked under direct 
Mbion at operation with per cent procaine 
One hour later (after the animal had recovered 
from the anxsthesia) distention caused no 
di tre s or inhibition of respiration 

Right splanchnic nen blocked u.ith 70 per 
cent alcohol The experiments on procaine 
block w ere repeated using 70 per cent alcohol 
under direct observation by operative pro 
cedure It was found that the alcohol block 
completely abolished the distress caused bj 
di tention of the biharj ducts its action 


being directly comparable to section of the 
right splanchnic nerve 

The ef eel of distention of the biliary ducts on 
Mood pressure Five animals were prepared 
so that the effect of distention of the bile ducts 
on the blood pressure could be followed 
Ihirtj four tests were made on the 5 animals 

Our re ults how that distention of the bile 
ducts changes the blood pressure and heart 
rate The effect however was not uniform 
1 e m some te ts the pre sure rose in some it 
fell in others it fell and then rose and in 
others it became very irregular rose and fell 
as much as 50 millimeters of mercurj during 
the period of distention In dog 40 vve ob 
served all of the e vanations In the 4 other 
dogs(4i 42 44 and 45) the usual response was 
that the pre sure tir t fell 10 or 20 millimeters 
for 10 or 20 seconds and then ro e 15 or 50 
milligrams for from to 2 minutes In 2 
dogs the rate of the heart was increased in 
the rate was dccrea cd and in i (dog 40; the 
rate was sometimes increased and at other 
times decreased 

In dog 40 distention caused skipped 
beats to appear which persisted for several 
minutes after the distention In i dog we 
transplaced the carotid for a blood pressure 
tracing prior to the operation on the bile 
ducts We did this to determine whether or 
not the placing of the cannula in the cjstic 
duct and the ligation of the common duct 
had anj effect 1 he result was negative 

Dililalton of the biliary ducts from con 
tinutd intermittent distention In 3 animals in 
which the cystic duct was cannulated and the 
common duct tied and in which the ducts 
had been distended intermittently for a 
week we observed that the ducts were defi 
nitclj dilated The ducts were filled with a 
solution containing bismuth and a roentgen 
ogram was made 

III attempt lo study the c_ffect of cholecystitis on 
the amotml of distention required to produce 
symptoms It is quite possible that if the gall 
bladder or ducts vv ere inflamed less pressure 
would be required to produce symptom than 
in the case of a normal gall bladder and 
ducts because partial asphyxia and mllam 
mation increases the irritability of nerv c 
endings 
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In order to stud} this aspect a balloon is 
placed in the gall bl iddcr and the minimiim 
pressure required to produce inhibition of 
respiration and distress ^\ as detemuned I hen 
8 cubic centimeters per kilogram bod\ weight 
of Dakin s solution (pH q o free thlonuc o 4b) 
w as injected I our anim ils w ere so prepared 
and injected I he injection killed ill 4 ammals 
within I hours 

\\ e are not able to explain the c re nils be 
cause we injected 10 normal animiU with 10 
cubic centimeters of the same olution per 
kilogram with onl} 1 death and haxe in 
jected 5 choice) stectomized dogs without a 
death 

We next tried to produce a chemical cholan 
gitis b) injecting acid into the biliarv duels 
rhe common duct was ligated and the cvstic 
duct cannul itcd After the animals rccox ered 
from the ana.sthesia lo cubic centimeters of 
o per cent hjdrochlonc acid was injected 
into the biliar> ducts No immediate dele 
tenous results were obsened how tier the 
animal died within I hours Marked changes 
m the hv er w ere noted 

The cjfcct of dtsloiUon of the biliary ducts on 
the position of the dtaphrasvi Since roentgen 
ological evidence in cases of biliary colic m 
man rexcaled that the right side of the dia 
phragm was contracted (at a lower lex el than 
the left diaphragm) we conducted expen 
ments in order to determine whether or not 
such contraction xxould occur in the dog on 
distention of the ducts 

Ihe common duct was ligated and the 
C)stic duct cannulated A roentgenogram 
w as made then the ducts w ere distended and 
during the respiratory arrest another roentgen 
ogram was made It was found b\ such an 
experiment on 4 animals that the right side 
of the diaphragm was contracted assuming 
the position seen at inspiration and at a lower 
Icxtl than the left side of the diaphragm 
To ascertain whether or not this was due 
to the presence of the cannula in the duct or 
to the abdominal operation w e did the follow 
ing experiment (i) We made a roentgen 
ogram of the diaphragm at inspiration before the 
operation (2) then we made a roentgenogram 
at inspiration alter a simple right rectus in 
cision was made and closed (3) then we made 


another at inspiration after the incision was 
opcnc<l and the duct cannulated (4) and 
Imall) another on distention of the ducts 
I he results of this experiment rex ealed that 
the jiosition of the diaphragm obserx ed in our 
other experiments was due sold) lo the dis 
tcntion of the ducts 

Dtsteufwn of the stomach and jejunum A 
dog with a gaslnc fistula and another with a 
Ihir) fistula of the jejunum were prepared 
1 ht rather sudden distention of the stomach 
with 550 cubic centimeters or more of xxater 
caused “^omc inhibition of respiration followed 
b) an increase It was not as characteristic 
as the inhibition seen m distention of the 
biharv passage in that it was not as sudden 
and not as complete The same was true of 
distention of the Thir> fistula of the jejunum 

DISCUSSION 

Our results definitely demonstrate that 
inhibition of respiration on distention of the 
gal) bladder and biliarj passages is a definite 
ph) siological response 1 he sensor) impul c 
that causes the effect is earned b> the vagi 
and nght «;planchnic nerves cliiefl) b> the 
former Less pressure is required to produce 
this phenomenon when the c)stic duct and 
other biliar) ducts ace distended than when 
the gall bladder is distended It is possible 
but not very probable that the response on 
distention of the gall bladder is due to dis 
lention of the cjstic duct as occurs on the 
impaction of a stone m the neck of the gall 
bladder and first part of the duct because m 
our gall bladder expenments the cjstic duct 
was not ligated We did not ligate the c)Stic 
duct because we believed that it was impos 
sible to do this without interfering with the 
nerve suppl> of the gall bladder At anv 
rate it is quite obvious from our expenments 
that a respiratory disturbance must be looked 
for in colic due to gall bladder or biliar) duct 
diseases espcciall) if the colic is due to the 
impaction of a stone in either the cvstic or 
common bile duct 

The fact that i dog failed to manilest dis 
tress or disturbance of anv kind xxhen the 
gallbladder was markedlj distended is anal 
ogous to the clinical observation that the gall 
bladder of some patients can be markedly 
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the sjmptoms in the other h\o From lo to 
o minutes were required before the drug be 
came effects e As was the case m procaine 
instillation more water was required to 
produce equivalent pressures after cocaine 
injection than before 

Morphine atropine siibcuhnicoHslv From 3/^ 
to ^2 gram of morphine sulphate and from 
1/40 to 1/60 gram of atropine sulphate was 
injected subcutaneously in from 10 to 12 kilo 
dogs whose ducts were prepared for disten 
tion This injection failed to ameliorate the 
svmptoms produced b\ distention When the 
dose of cocaine was added to this do e of 
morphine atropine the svmptoms were mark 
edl> ameliorated 

Papa crine sulphate Papaverine sulphate 
was used in 2 experiments on one dog with 
onl> a slight ameliorating effect 

Ether Moderate ether ana.sthesia abolished 
all bjmptoms Under verj light ether anx 
the ja the inhibition of re piration could be 
elicited sometimes and at other times not 
This IS the reason wh> it was absolutclv 
necessary for us to Jlow our animals to re 
cov er from anesthesia 

Right splanchnic ncrc blocked uilh pro 
came After considerable practice in locating 
and injecting the right planchmc nerve in 
dead dogs we injected or inliUrated the 
right splanchni nerve of dogs prepared for 
biliary duct distention with 2 per cent pro 
came solution colored with gentian violet 
This was done in order to a certain whether 
or not the pam impul es could be blocked by 
such a procedure W e found that although wc 
were successful in infiltrating the nerve the 
distress caused by distention was only par 
tiallj and not completely abolished In 
dog 39 the nerve was blocked under direct 
vision at operation with per cent procaine 
One hour later (after the animal had recovered 
from the anas the la) distention caused no 
di tre s or inhibition of respiration 

Right splanchnic ncrc blocked aith o per 
cent alcohol The experiments on procaine 
block were repeated using 70 per cent alcohol 
under direct observation by operative pro 
celure It was found that the alcohol block 
completelv abolished the distress caused by 
distention of the biliary ducts its action 


being directly comparable to section of the 
nght splanchnic nerv e 

The effect of distention of the biliary ducts on 
blood pressure Five animals were prepared 
so that the effect of distention of the bile ducts 
on the blood pressure could be followed 
I hirty four tests w ere made on the 5 anim ils 

Our re ults show that distention of the bile 
ducts changes the blood pres urc and heart 
rate The effect however was not uniform 
1 e in some te ts the pre sure rose in some it 
fell in other it fell and then rose and m 
others it became very irregular rose and fell 
as much as 50 millimeters of mercury during 
the period of distention In dog 40 we ob 
served all of the e ariations In the 4 other 
dogs (4 1 4 44 and 45) the usual response was 
that the pre ure hr t fell 10 or o millimeters 
for 10 or o seconds and then rose 15 or 30 
milligrams for from to 2 minutes In 
dogs the rate of the heart was increased in 2 
the rate was decreased and m i (dog 40) the 
rate was sometimes increased and at other 
times decreased 

In dog 40 distention cau ed skipped 
beat lo appear which persisted for several 
minutes after the distention In i dog we 
transplaced the carotid for a blood pressure 
tracing pnor to the operation on the bile 
ducts We did this to determine whether or 
not the plating of the cannuh in the cystic 
duct and the ligation of the common duct 
had any effect The result was negative 

DthlaUon of the bthar\ ducts from con 
Uiiucd intermittent distention In 3 animal m 
which the cystic duct was cannulated and the 
common duct tied and in which the ducts 
had been distended intermittently for a 
wc k we ob erved that the ducts were defi 
nitely dilated The ducts were filled with a 
solution containing bismuth and a roentgen 
OoFam was made 

Ih attempt to study the effect of cholecystitis on 
the amount of distention required to produce 
SMUptoms It IS quite possible that if the gall 
bladder or ducts w ere inflamed less pre sure 
would be required to produce symptoms than 
in the ca e of a normal gall bladder and 
ducts because partial asphyxia and inflam 
mation increases the irntabihty of nerv c. 
endings 
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In order to stud) this a'ipcct a balloon was 
placed in the gall bladder and the minimum 
pressure required to produce inhibition of 
respiration and distress \\ as dctcnnincd I hen 
S cubic centimeters per kilogram bo(i\ weight 
of Dakin’s solution {pH 90 {rccthlorinco^b) 
was injected 1 our animals w ert so jircparcd 
and injected The injection killed ill 4 animals 
within 12 hours 

\\ e are not able to explain the c results be 
cause we injected 10 normal animals with 10 
cubic centimeters of the same solution per 
kilogram with onh i death and hi\t m 
jected 5 cholcc) stcctomizcd dogs without a 
death 

B e next tried to produce a chemical chol in 
gitis b> injecting acid into the biUar> duct 

1 he common duct was ligated and the cystic 
duct cannulatcd After the animals rccox trtd 
from the an'csthcsia 10 cubic centimeters of 

02 per cent h>drochlonc acid was injected 
into the biliary ducts No immediate dele 
tenous results were obserxed however the 
ammal died within I hours Marked changes 
in the liver were noted 

The cfcct 0/ dtstciihon 0/ t/ic 6i(iur\ ducts on 
the posthon of the diaphragm Since roentgen 
ological evidence m cases of biliary colic m 
man revealed that the right side of the dia 
phragm was contracted (at a lower level than 
the left diaphragm) we conducted expen 
ments m order to determine whether or not 
such contraction would occur in the dog on 
distention of the ducts 

The common duct was ligated and the 
cystic duct cannuhted A roentgenogram 
was made then the ducts were distended and 
during the respiratory arrest another roentgen 
ogram was made It was found by such an 
experiment on 4 animals that the tight side 
of the diaphragm was contracted assuming 
the position '^een at inspiration and at a lower 
level than the left side of the diaphragm 

To ascertain whether or not this was due 
to the presence of the cannula in the duct or 
to the abdominal operation w e did the follow 
ing experiment (i) We made a roentgen 
ogramof the diaphragm at inspirationbeforc the 
operation ( ) then we made a roentgenogram 
at inspiration after a simple right rectus in 
cision was made and closed (3) then we made 


another at inspiration after the incision was 
opened and the duct cannulatcd (4) and 
linally another on distention of the ducts 
I he results of this experiment revealed that 
the position of the diaphragm obscrv ed in our 
other expenments was due solely to the dis 
tention of the ducts 

Dtstcfilion of the stomach and jejunum A 
dog with a gastric fistula and another with a 
Ihiry lislula of the jejunum were prepared 
! he rather sudden distention of the stomach 
with 550 cubic centimeters or more of water 
caused some inliibition of respiration followed 
b\ an increase It was not as charactenstic 
as the inhibition seen in distention of the 
bilnry passage in that it was not as sudden 
and not as complete The same was true of 
distention of the I hiry tistula of the jejunum 

DISCUSSIOV 

Our results definitely demonstrate that 
inhibition of respiration on distention of the 
gall bladder and biharv passages is a definite 
physiological response The sensory impulse 
that causes the effect is earned by the vagi 
ind ngUl splanclmic nerves chiefly by the 
former Less pressure is required to produce 
this phenomenon when the cystic duct and 
other biliary ducts are distended than when 
the gall bladder is distended It is possible 
but not verv probable that the response on 
distention of the gall bladder is due to dis 
Icnlion of the cystic duct as occurs on the 
impaction of a stone in the neck of the gall 
bladder and first part of the duct because m 
our gall bladder experiments the cystic duct 
was not ligated We did not ligate the cystic 
duct because we believed that it was impos 
sible to do this without interfering with the 
nerve supply of the gall bladder At any 
rate it is quite obvious from our experiments 
that a respiratory disturbance must be looked 
for in colic due to gall bladder or biliary duct 
diseases especially if the colic is due to the 
impaction of a stone in either the cvstic or 
common bile duct 

The fact that i dog failed to manifest dis 
tress or disturbance of any kind when the 
gall bladder was markedly distended is anal 
ogous to the clinical observation that the gall 
bladder of some patients can be markedly 
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distended uith stones etc without aD> sjmp 
toms or with only slight symptoms 

The contraction fixation or limitation of 
mo\ement of the right diaphragm observed 
b> us confirms the obser\ations of others 
The most obvious explanation of this phe 
nomenon we believe is the one offered b> 
Mo>nihan namely that it serves the purpose 
of demobilizing or splinting the diseased part 

Our results observed following section of 
the sp]anchmcs and \agi reveal in a dean 
cut manner the course taken bj afferent sen 
sations from the biliarj passages Ourobserva 
tions on the gall bladder are not so dear cut 
It IS difficult for us to explain adequately why 
the distress is temporarily affected by section 
of the vagi The only explanation that we 
have to offer is based on the difference of 
threshold that we have shown to exist be 
tween the gall bladder and biliary passages 
the threshold of the nerves of the gall bladder 
being higher (more difficult to excite) than 
that of the biliary passages This being the 
case It IS possible for purposes of explanation 
to assume that the section of the vagi in some 
unknown manner raises still higher the thresh 
old of the nerves of the gall bladder and 
after a day or two the threshold gradually 
returning toward the normal we agamobtam 
distress on distention It is also necessary to 
assume that the threshold of the nerves of 
the biliary passages is so low (easily excited) 
that section of the vagi although section of 
the vagi may have some effect has no material 
effe t on their threshold or the intensity of 
the stimulus necessary to stimulate them 
Just what role the cerebrum plays in the 
production of the symptoms we cannot 
state 

The fact that muscular twitchmgs and 
excitement occurred on the injection of pro 
came into the biliary passages shows that 
absorption of crystalloids by their mucosa 
can occur at a rapid rate 

Cocaine was administered subcutaneously 
because Kast and Meltzer (6) found that vis 
cecal pam is abolished by relatively small 
doses of cocaine subcutaneously which has 
been confirmed for the lung by Kleitman (7) 
and because smooth muscle is first stimulate 
and then depressed by cocaine as well as 


procaine The action of the cocaine on the 
distress caused by distention was much more 
definite than any effect of the morphine 
atropine mixture which we believe was nil 
Our observations show that the cocaine de 
creases the tone of the ducts as well as ma 
tenally decreases the distress resulting from 
distention Our observations we believe 
warrant the use of cocaine (not more than 60 
milligrams or i gram subcutaneouslv) in 
severe cases of bihary cohe that do not respond 
to morphine atropine provided idiosyncrasy 
to cocaine is not present in the patient Our 
expenments with papaverine were disappoint 
ing However this drug may prove to be 
efficaaous in bihary colic as it occurs in man 
Our results on blocking the rioht splanchnic 
nerve show that adequate methods will pro 
duce a block of sensations causing distress due 
to distention of the bihary passages In order 
to obtain complete blocking the splanchnic 
nerve had to be injected under direct vision 
U hen the procaine was injected without direct 
visualization of the nerve only partial effects 
were obtained probably becau e a sufficient 
amount of procaine did not come into direct 
contact with the nerve 
Our results on abolishing pain from the 
biliary passages by section or adequate 
blocking ot the right splanchnic nerve in 
dogs confirm the findings in man of Rocher 
K.a^i^ Kulenkampff which have been re 
viewt-d and confirmed by De Takats (3) It 
is not to be concluded from our observation-j 
however that pain sensations from other 
viscera are earned solely by the right splanch 
me nerv e 

Our ob erv ations on the effect of distention 
of the biliary passages on blood pressure and 
heart rate show that sensation from the 
biliary passages has no speafic effect on the 
cardiovascular system The cardiovascular 
system is affected but not in a specific 
manner \\ e had expected to observe a fall m 
pre sure and a decrease in heart rate from 
reflex stimulation of the depressor and vago 
inhibitory centers in the medulla The 
vanation in response that occurred can be 
be t explained by assuming that the character 
of the response depends entirely on the condi 
tion of the cardiovascular system at the time 
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the biharv passages arc distended 1 he fact 
that “skipped beats ’ occurred in i dog sup 
ports this explanation Electrocardiograms 
^\e^e made in 2 dogs before during and after 
bihar> duct distention \Mth negative results 

It might be objected that the pressures 
required to produce sjmptoms in our dogs 
are too great to be of an> signihcancc In 
this connection it should be pointed out that 
the pressures we recorded ^\crc for the most 
part onl> approximatcU correct and that 
the inflamed gall bladder and bi!iar> pas 
sages are quite probablj more sensitive thin 
the normal since it is well known that in 
flammation generally increases the irritabil 
it> of nerve endings 

SUMMVRX 

It has been observed clinically that patients 
with distended g^’ll bladder or witli stone im 
pacted in the cystic duct suffer from rcspira 
tory embarrassment dunng an attack of colic 
This symptom has been of much value m the 
differential diagnosis of diseases of the gall 
bladder and biliary ducts because it is cither 
absent or not significantly present in any other 
abdominal complex 

Physiological experiments hav e demonstrated 
that distention of the gall bladder and biliary 
ducts causes inhibition of respiration chiefly 
inspiratory in type Distention also produces 
other symptoms such as nausea vomiting and 
distress in proportion to the degree of dislen 
tion of the biliary passages Distention of the 
biliary ducts causes more striking symptoms 
than distention of the gall bladder alone 

It has been observ cd that nausea vomiting 
and some of the respiratory inhibition are 


abolished b\ section of the vagi and that dis 
tress and some respiratory inhibition are 
likewise abolished by section of the right 
splanchnic 

Instillation of cocaine or procaine into the 
bile ducts tcmporariK abolishes or ameliorates 
the symptoms caused by distention this is 
also true in a case of subcutaneous injection 
of cocaine 

Blocking of the right splanchnic nerve with 
procaine or alcohol under direct vision pro 
duces results equivalent to right splanchnic 
section 

Distention of the ducts causes changes m 
the blood pressure and heart rate but these 
changes are not uniform We believe that the 
reaction of the cardiovascular system to dis 
tcntion of the biliary passages is dependent 
upon the functional condition of the cardio 
vascular system at the time the distention 
occurs 

It was found that intermittent distention of 
the biliary ducts over a period of i week 
caused decided dilatation of them It is 
further observed that during the respiratorv 
inhibition caused by distention the right side 
of the diaphrigm was contracted apparently 
to serve as a splint 
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CARDIOVASCULAR COMPLICATIONS AND THEIR 
RELATION TO SURGERI ■ 

By LEONARDO POWNTREE MD Minke polis JIinnesota 
rmthD fMd Mya iThMyF dt 


T he more I ee of the practice of medi 
cine the more I admire the healing 
power of Nature but while m> rtspett 
for the old time galenitals is diminishing my 
respect for judicious surgery is becoming 
more profound To me the lack of adequate 
correlation betw een medicine and surger> 
seems deplorable W e medical men and 
surgeons are doing our utmost but too often 
independentlj After all we can onlj offer 
assistance in the natural processes of healing 
Our combined resources are often meager 
enough and should alwajs be pooled for the 
benefit of the patient There should be no 
conflict of interest between medicine and 
surgery for both are aiming at a common end 
Most diseases are self limited — cured b> 
Nature and hers are the secrets that we must 
learn How does Isature induce a crisis in 
pneumoma establish immunit\ to childhood 
diseases cause migraine to disappear in later 
life control infection stop hemorrhage heal 
ulcers and arrest the progress of tuberculosis’ 
How does she establish immunit\ against 
typhoid fever? Our partial solution of thes 
secrets has unquestionably saved the lives of 
hundreds of thousinds during the last two 
decades and further discoveries will make 
possible prevention and cure of disease such 
as IS undreamed of in our philosophj 
Chrome disease represents Nature s failure 
to effect cure Bj knowing her methods and 
b> forethought we can prevent disease and 
bj intelligent aid cure it 
^^hat IS wrong with drug thcrap> 
Chieflj Its limitation and its narrow scope 
Under certain conditions certain amounts of 
certain, drugs wall produce certain effects for 
certain len^^ths of time The duration of the 
action is usually short and the element of time 
IS therefore important If sodium nitrite 
succeeds in lowenng blood pressure for i or 2 
hours what innumerable dose are taken when 
the treatment is continued throughout a 
period of 10 or 15 >earsi Or take another 
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example familiar to all of us If sodium hi 
carbonate relieves the distre s of chronic 
peptic ulcer think of the amount of soda con 
sumed in the course of o gears' Ingenious 
phjsiaans should be capable of devising a 
bett r regimen than this But the surgeon 
replies Ah ha' we do better than that we 
do a gistro enterostomj and thcreh> permit 
healing to take place \es but what of 
h>pertension’ What does the surgeon do for 
it^ Ab olutelv nothing Having nothing to 
suggest he calls this a medical disease but 
his attitude is not justifiable Eventuallj 
urger> mav be able to offer more than modi 
tine does for h>'pcrtenston At least the 
surgeon should retain a working interest in 
this held 

Drugs are aluablc of course \ni:stheticb 
and antiseptics are indispensable even to 
urgery in fact the> have made modern 
surger> possible Others are life aving and 
health gi ing specihc remedies dru^s that 
relieve distres ing s>mptoms and tide the 
patient over a cn is until ISature has had her 
chance drugs that suppl> specific deficiencies 
when Nature has tailed to produce a sufficient 
amount of her own products Medicinal 
treatment is most potent when it most 
doselv simulates Nature Recently this has 
meant the utilization of animal products 
as well as plant products Even when wc 
have secured the suitable products we still 
must learn Nature s secret of supplying them 
to the body The discov ery of insulin was the 
greate t triumph of modern medicine but 
this valuable substance is admini tered 
through a hj-podeimic needle a crude method 
compared with Nature s 

I have alreadj acknowledged mj growing 
respect for surgerj which m the face of great 
risks in certain conditions undertakes to re 
move certain offending agents substances 
tissues or organs m the endeavor to effect a 
cure The results as a rule are more quickl> 
realized and are more lasting than those 
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den\cd from mcdicil trcT-tmcnt Ho\\c\cr 
surgcrj 'il«;o has its limitations \\ hen stnic 
ture arc rcmo\ed the bod> i dq>n\cdof 
the e parts and frcqucntl> (.crtain procc scs 
arc not re established Surger\ is afLonl>in 
certain fields Its greatest suctc s depends on 
the rcmo\al of the scat of disci c- in organ 
or a part of an organ or on the re adjustment 
of mechanical factors As a rule it is in 
capable of suppl>ing the demand if under 
function exists unless underfunctmn results 
from mechanical obstruction 
The surgeon hixmg attained a certain de 
gree of success may be tempted to oxer 
emphasize the \alue of his own work and 
sometimes to oxcrlook matcnal assistance 
which the ph>sician or the laboratorx can 
contribute The xiew point of the surgeon is 
mechanical organic and anatomical that of 
the physician IS functional physiological and 
chemical Each Mcw^ioint is important but 
not paramount We arc all equalK guilu all 
worshippers of Baal surgeons at the altar 
of surgical technique and physicians at the 
altar of clinical and I iboratory examinations 
and drug thcrapx There is need of belter 
team work of closer association m the trcit 
ment and investigation of disease In the 
realm of surgical practice closer co operation 
must depend on the surgeon since such 
cooperation can be developed onK at the 
invitation of the surgeon Otherwise the 
physician lacks the opportunitv no matter 
how eager he may be to participate in the 
solution of problems involved in surgerv 
According to the latest mortality statistics 
the most frequent messenger of death is heart 
disease consequently it is a complication 
which must be daily considered in surgery 
r rom the standpoint of phv sicnn and surgeon 
dike diagnosis in this field is fairly accurate 
Our ideas concerning prognosis are not so 
well defined But since the prognosis m 
cardiac disease is of vital importance m both 
the therapeutic effect and the risk of the 
operation it merits consideration by every 
surgeon Information is denv ed largely from 
three sources the symptoms the local and 
general signs and the laboratory data Ex 
perjence from both the medical and surgical 
sides IS obviously important 
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Case i The patjcnt was nn elderly wormn with 
prolapse of the uterus which has existed since the 
birth of her seventh and last child :o years prcvi 
ousVy She had suficred from frequent colds 
marked dyspncea at times and considerable 
adema 

On examination the heart was found to be very 
lar|,c measuring 17 centimeters in width A diag 
nosis was made of chrome mvocardilis and hvpcr 
tension and an electrocardiogram rev ealed the 
T wave to be diphasic in leads I and II Treatment 
consisting of rest digitalis and thcocm for the sup 
port of the heart and the control of the cedema a 
turpine hydrate mixture for the cough and sodium 
nitrite for the control of hypertension was prescribed 

Although the patient is now free from cedema she 
still has dyspnoea which is quite marked even when 
she IS resting The heart is still greatly enlarged 
the systolic blood pressure is 220 and the diastolic 
no and surgical risk continues to be unfavorable 
Inasmuch as her health does not permit her to be 
up and about and since the prolapse takes care of 
Itself while she is in the prone position 1 concur in 
the opinion that surgical procedure is for the 
present unnecessary 


The second case'^ is one selected from the 
service of H S Plummer who has con 
tnbuted so largely to our knowledge of dis 
eases of the thyroid and who is likewise a 
pioneer m the field of the medical manage 
ment of surgical diseases 
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TABLE I— GRWm OF VARIOUS CARDIOVVSCULAR DISEASES FROM THC MEDICVL POINT OF 
VIEW ACCORDING TO RISK 
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Case 2 A married oma 51 > ars of -irc h d 
suff red from tophth Imic g He lor 2 r ars o 
mo Her e ght had dropp If m 165 to i o 
pounds Auricular fibriU tion had been pr s nt for 
6 months The ba 1 met bol sm was +t» 

The patient 1 as placed in the hosp ta! and gi e 
od ne (Lugol s solut on) o m n m 4 lim s a dav 
The first 5 da\s the after oon pul wa 5 ® t 60 
on the s xth da> it as 08 a d the basal m lab bsm 
\as+39 The pule rat du i gthc cond eek as 
from 70 to 85 On the n net nth da> th>rod c 
tom) % as p rfo med The f urth dav aftc the 
oper tion auricular fib iHati n app r d nd la ted 
for 4 hours 

With all due respect to the surgical piocc 
dure the results in this case were due os 
much to the medical treatment as to the 
excellence of the operation It is interesting 
to note that the patient s abnormalitie all 
responded marled!) to iodine that digitalis 


uas not cmplo>ed and that the patient stood 
the operation successful!) despite the fibnila 
tion which might have been con idered as a 
serious contra indication 

In connection with this paper I have felt 
that It might prove helpful to bring together 
in a simple \va> certain medical conceptions 
concerning the gravity of the outlook m 
various cardiac diseases together with the 
suigical nsk as we ee it from a medical point 
of view I have also indicated in a general 
wa) the medical treatment In Table I the e 
disease are grouped according to the gravity 
of the outlook from a medical vaewpomt 
while in i able II the v anous types of arrh> th 
mia are considered 

The electrocardiograph is important m the 
consideration of surgical procedure because 
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TABir <)I \I KIIYTHMI \ MI mCAll \ \M) SUKCIC \LI \ 
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il fuTTBsViCb infonrt'vtion of t ]>To^no-^lK 

significance Striking stitiMital -^tudic in 
this field h%ve been earned on be Willius 
T^\a^e nei,atiMt> is of great signiticanec 
prognobtically and of still greater m^oiIk incc 
i\hen aberrant \cntncuhr eomplcee'. arc 
superimposed The importance of this is 
apparent from a stud\ of 1 able III Wilhus 
has found that go per cent of patients with 
r wave negatnit) ha\c coronarj ■sclerosis or 
aer) large hearts (500 grams or more) cxccs 
si\e enlargement of the heart and coronar> 
sclerosis both indicate a \cr> bad jirognosis 
Rclatia c to general prognosis in cardiac 
disease it is important to determine the inci 
dcnce of cardiovascular disease from death 
following operation I shall present an 
analysis of the cause of death following 
laparotomy m igb cases which w is compiled 
by Robertson from the records of the Ma\o 
Clinic for 1926 It will be seen that pulmo 
nary embolism hoLmorrhage and cardiac dis 
ease taken as a group ai count for about 20 
per cent of the surgical fatalities in this senes 
(Table I\ ) 

I shall discuss a few of the more important 
factors causing postoperative deith particu 
larly from the standpoint of the physicians 
interest and of the advantage of team work 
Of necessity I must confine myself to work 


with which I am familiar and hence will dvs 
<U''^ chiefly studies carried on in the wards 
ind laboratories of mv service 

TULMOSVRV EMnOUSit 

In the hlayo Clinic pulmonary embolism 
accounted for 9 6 per cent of the deaths af 
ter laparotomy m 19 6 more than 6 per cent 
of the postopcrativ t deaths during the last 10 
years and for more than 7 per rent of the 
total postoperative deaths during the history 
of the clinic I he following case is tvpical 

Casf 3 A woman 58 years of age from the West 
Indie came to the Mayo Clinic in August 10 7 
because of a p Ivic tumor Menstruation had 
ceased 2 years before since then there had been a 
constant scUowish discharge Three months previ 
ouslv severe menorrhagia appeared and lasted for 
1 week After that sbght Weeding had occuircd 
when the patient walked At yihssical cvamination 
the patient appeared normal and healthy The 
arviv was small and a large hard tumor was con 
tinuous VMlh It A diagnosis of uterine fibromyoma 
was made and on August ir i subtotal abdominal 
hysterectomy bilateral salpingectomy and oopho 
rectomy were performed for multiple fibromvomata 
of the uterus bilateral cystic oophoritis and salpm 
gitis The patient did well until the eleventh day 
She was sitting in a chair when sht suddenly became 
dyspnceic and cvanotic and died witbm half an 
hour Necropsy revealed pulmonary embolism 
probably originating m the left iliac -vem There 
appeared to be no other cause of death 
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TABLE III — ELECTROCARDIOGRAM IN PROG 
NOSIS 
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As a result of the all too frequent occurrence 
of pulmonary embolism a group of us have 
become interested m the disease with the hope 
of finding some method of preventing it or 
at least of lowering its incidence A method 
has been devised for the stud> of vivithrom 
bosis m an extracorporeal circulatory loop 
Figure I shows a little apparatus which can 
be attached to the carotid arteiy and jugular 
vein of the rabbit so that the blood will 
circulate through it The glass parts of the 
apparatus are connected peripherally by a 
collodion tube which permits of dial>sis 
This tube is immersed in a solution of sodium 
chloride if desired or in an> solution of an> 
drug or substance capable of permeating the 
blood stream b> means of dialjsis This 
method affords an unusual degree of control of 
phvsical ph> siological pharmacolot,ical and 
pithological factors and b> its use we hope 
to be able to throw additional light on the 
subjects of thrombosis clotting of blood and 
indirectl} perhaps of pulmonar) embolism 
Whereas with this apparatus coagulation 
occurs normalh in from 4 to 6 mwiiUs it 15 
delajed manj hours bj the addition of suit 
able do es of heparin which according to 
Howell Its discoverer is the normal anti 
coagulant pre ent m all normal blood hen 
hepann is used white thrombi are deposited 
on the surface in the cour e of hour 
) de pite the fact that fibrin is. not deposited 
and clotting has not occurred It i po ible 
therefore b> the injection of hepann to con 
trol fibrin deposition and when it i given m 
larger amount and continuously to prevent 
entirelv the deposition of wlute thrombi 
Johnson has been able to show functionally 


TABLE IV — IMMEDIATE CAUSES OF DE \T 
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active platelets in mammalian blood Thi 
fibrin web as well as the platelets are visibh 
on the collodion membrane This of course 
becomes the mesh work of the dotting It 
subnormal coagulation such as occurs ir 
jaundice these strings of fibrin are scant 01 
short and apparently ineffective It issignifi 
cant (hat in experimental obstructive jaun 
dice circulation through the apparatus may 
be maintained for hours and that practically 
the same conditions can be obtained by thi 
intravenous administration of bile salts 

In a statistical study of records of cases oi 
pulmonary embolism Henderson brought tc 
light the interesting facts (Table V) that the 
in idence of pulmonary embolism in the May c 
Chnit IS approximately the ame for opera 
tion in the upper and in the lower abdomen 
Thus embolism occurred in 75 cases following 
operations on the stomach gall bladder and 
bde ducts and in 86 cases followingopentions 
on the uterus and its appendages the bl idcler 
and the prostate 

But according to the frequency of opcri 
tions a great difference does exi t Thus the 
incidence of pulmonary embolism in operT 
tions on the stomach and duodenum or on the 
gall bladder and biliary ducts is approximate 
ly I m 300 operations in prostatectomv it is 
I m 200 cases and m cystostomy prclimimrv 
to operation for hvpcrtrophy of the prostate 
It lb I in 00 cases 1 he source of the emboh is 
obviousK important Table \I shows that 
the femoral peine and prostatic veins arc 
the chief contributors 

Changes occur in the blood subsequent to 
operation Allen has made a careful study of 
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T\BLF \ — rULMO\\R\ FMHOIlsM FOILOWINC 
INTRl VBDOMIV \L OrFRlTlON*^ 
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the blood during the 10 di>s subsequent to 
operation It appears that iMthin a <ia\ or 
after operation there is marked increase in 
the number of Itucocjtcs and a dccrca t m 
the number of er> throc% tts and that trom the 
third da> on there is a decrease in the total 
fats of the blood and practicall) a 100 per 
cent increase m the fibnn of the blood a o 
ciated v.ith slight decrease in the coaguli 
tion time nhich is most striking ibout the 
sixth da\ 

Snell has studied the relationship of 
obesity to fatal postoperati\ e pulmonar\ em 
holism and has concluded that there is a group 
of patients more than n ears of age obc e 
and witn normal or subnormal blood pre sure 
^ ho are particularly susceptible to pulmonar\ 
embolism as a postoperative complication 
Bronn in studying a group of 1^)0 cases of 
postoperativ e phlebitis found that although 
pulmonary infarction v.as relalivelv common 


TtnLF VI — SOURCE 01 EMgOII 

Iliac vein 
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in phlebitis fatal pulmonary embolism w is 
tvtremeK rare An organism capable of in 
tlucing intravascular clotting in animals has 
been isolated from pulmonary emboli in sev er 
al instances by Rosenon 
Walters, and Coffev have attempted to de 
crease the madence of pulmonary embolism 
b\ a regimen involving systematie moving of 
the extremities W liters has stressed the im 
portance of the Mgor of blood flow and has 
attempted to strengthen the circulation by 
the admmiblralion of desiccated thyroid 
prior to operation In his senes of more than 
>000 ca-ie there was not a single instance 
of pulmomrv emboli m m patients under 70 
V cars of age ColTcy has noted the importance 
of cverci ing the legs and breathing deeply 
Sufficient time has not elapsed to allow def 
mite conclusions to be drawn concermng the 
cfheaev of the e measures how ev er the 
que tion of pulmonarv embolism is one that 
demands the thoughtful consideration of 
cverv surgeon Pulmon iry emboli m is al 
wivs a tragedv is alwavs untimely and 
harrowing to the doctor and to the patients 
familv It always appears to be an unncccs 
sarv cau e of death and is a challenge to our 
combined forces 


n\PERTE\SlO\ 

rs<!ential hv^pertcnsion ifTects surgical risk 
although in the more benign forms it adds 
little or nothme. to the ri k in fact at times 
it may ev en afford a shght factor of safety 
because it insures a vigorous circulation 
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Malignant h>pcrt(.nsion on the other hand 
lb usuallj fatal within 2 jears and cone 
quentl> entnils an extremel) grave outlook 
with or without surgical measures Minor 
proce es such as removal of teeth and in 
fected tonsils are hazardous and major oper 
ations are unjustifiable except under unusual 
conditions or when they are undertaken for 
the relief or cure of the disease itself 

C\'’E4 A sgcd34 me to the Ma>o Clinic 
cJiefl> bee u e of head ches aid hvpcrtcnsion 
hch had been pres nt i year and panless 
hKmatur fo 2 i ceks A d agnosi of maJ gnant 
hvpcrtens on i as made The blood p cssu e and 
fund \ e e t>p cal of malig ant hyp tension The 
clcctroca d og am conf im d the cli cal diag s 
of eve e m>ocarciial di a c the T \\a e be g 
n\c ted n lea is I an I II Th re as no anxmi 
n 1 the nal fu ction s adequate Roentg no 
cr m of th kdnejs ur ters and bladder e 
gati C> t scopic and p>cIograph)c ctamin 
tio s re n gall e The hxmatuiia was apparently 
f th so called essential tvpe probablj rebted to 
tl c h)pertension ua a 

Because of th presence of septic ton is tn llu a 
pus a d in 1 of th fact that the enal st W 
was st 11 good a tonsille tomy a p rf rmed Th 
operat on as follov cd by prof tonsilbr bleed ng 
with the f mat n of a large hsmatomi m one 
tonsillar f s a The pat ent was extremely lU to 


mo c than a eek fev r was as high as 10 degrees 
F on the fifth day after operatio Recovc > 
appeared doubtf 1 F Ho ing tons Uect m> the 
hsmoglob n d opped to 45 per cent (Dare) and 
e >lh ocytes to d 30 000 Recovery v as gradual 
The patient as d sm ssed about eeks after the 
ope uo lie d d at home 13 months later from 
ap plcrv 

In the diagnosis of hypertension and vascu 
lar disease information of great value can be 
dcriv ed from the study of the e> e grounds and 
the capillanes The fundus is diagnostically 
the polished surface that takes the finger 
prints of disease and prognostically is Bel 
shazzar s wall whereon the fate of the patient 
lb frequently written No other structure of 
the body of like size affords so much pathog 
nomonic evidence The convenient electric 
ophthalmoscope removes the last excuse that 
any physician or surgeon might have for 
neglecting the fundus examination in cases of 
\ascular disease 

Because of Lombards investigations the 
capillaries of the nail fold can now be readily 
studied Thev afford valuable information 
at times concerning the existence of changes 
in the capillaries 01 the body as a whole 
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Hxmorrhage from the capilhncs a Kmili'ir 
observation m the fundus of the eve in 
nephritis can often be seen in the nail folds 
These capillaries hav c been studied for sc\ cral 
jears b> Brown and Shcard and mav now be 
photographed 

\Yhat IS the cau'ie of death in h\ pertcnsion^ 
Table YII shows the outcome in a senes of 
cases studied bv the late riieodorc J mewav 
who was in his time perhap the outstand 
ing student of this subject in \mcrica \c 
cording to him the most frequent ciuscs of 
death were cardiac insufTicicnev urimia 
cerebral apoplexy and angina pcctons keith 
lYagener and kernohan found that in mahg 
nant hy'pertension cerebral accident was 
responsible for death in about a third of the 
cases and that general cardiorenal failure with 
adema of the lungs constituted the most 
frequent terminal picture 

I am of the opinion although I have little 
proof that hy’pertension m the carlv stages 
might be better treated surgically than along 
the medical lines now emplovcd ^ recent 
case of intermittent paroxysmal hvpcrtcnsion 
reported by C H Mayo is fertile in suggcs 
tions This hy'pertcnsion malignant in char 
acter was caused by a peculiar tumor m the 
region of the left suprarenal gland The 
remoxal of a growth probably of the splanch 
me sympathetic nerve brought about imme 
diate and to date permanent cure In 
another case of malignant hypertension the 
greatest symptomatic relief that I have ever 
witnessed was the result of lumbar sympa 
thetic ganglionectomy performed by Adson 
The patient a chronic invalid was restored 
to almost complete health and returned to 
full time work at his previous occupation for 
a period of 1 5 months I hav e been unable to 
learn the exact cause of death The idea I 
wash to conv ey is that the surgeon should not 
look on hypertension as a medical disease but 
should make certain that he is not overlook 
mg an unusual opportunity for the control of 
one of the most common and serious diseases 

PERIPHERAL VVSeULAR DISEASE 

Peripheral vascular disease constitutes an 
other field which co operative studies illumin 
ate Brown and Adson are clanfyang our 
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conceptions of the cause and nature of pain 
in the penphcral v ascular diseases and mci 
dentally arc attempting to save extremities, 
which would heretofore have been sacrificed 
by amputation Brown has measured by the 
foot calonmeter the heat transferred from 
the extremity and has also studied the surface 
temperature of the extremity before and after 
surgical procedures — sympathetic neurectomy 
and ganglionectomy — earned out by Adson 
He has shown m many instances a marked 
increase in the elimination of heat from the 
extremity after operation sometimes amount 
ing to 200 or joo per cent invariably accom 
panicd by an increase m local temperature 
Pam has been satisfactorily controlled m 
many instances Raynaud s disease of the 
foot has been practically cured in several 
instances and excellent results hav e been ob 
tamed m 7 of the 9 cases of Buerger s disease 
m which lumbar sympathetic neurectomy was 
performed which shows the typical change in 
the elimination of heat before and after oper 
ation m suitable cases fFig 2) In Case 5, 
amputation seemed unavoidable but com 
plete healing followed sympathetic neurec 
tomy and satisfactory conditions obtained at 
least for a year Healing may be accelerated 
by the use of vaccines In our expenence the 
greatest relief from this type of pam has 
followed the intravenous use of vaccines or 
radium salts 
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Malignant h>pertension on the other hand 
js usually fatal «uhm 2 vears and conse 
quentl> entails an cxtremel) grave outlook 
with or wnthout surgical measures Minor 
processes such as removal of teeth and m 
fected tonsils are hazardous and major oper 
ations are unjustifiable except under unusual 
conditions or when they are undertaken for 
the relief or cure of the disease itseU 

Case 4 A man aged 34 came to the Mayo Clinic 
ch eliv be ause of headaches and hvpertensioix 
wh h had been pres nt for >ears and painless 
him tuna for ks A diigno is of malignant 
hype tens on wa made The blood pressure and 
fun U ere tvpical of mal gnant h>pe tension Th 
elect ocardiogram conhrmed the cl n cal d gno is 
of severe m>ocaidial dvseas the T v ave being 
invcrtc 1 in leads 1 and II There was n animia 
and the renal f ncti n was adequat Roentgen 
grams of th kidn \s ur ters and bladder were 
tiegat VC C\ t scop c nd pjclographic e amina 
tions \ ere n g t ve The himatu la was apparently 
f the so call d essential t>pc prob bl> related to 
the hjpert n on 

Because of the p escnce of septic tonsil with flu d 
pus and in nc of the fact that the renal status 

as St 11 good a tonsillectomj was perfo m d The 
operat on as follov ed bv profuse tons liar bl eding 
w th the format n of a large himatoma in one 
tonsillar fossa The patient was extreroelj ill for 


m than a cek fc r a as high as 102 degrees 
r on the fifth day after opcrati n Recovery 
app cd doubtf 1 Following to s lIcctom> the 
hxmoglobin d opp d to 45 per ent (Dar ) and 
erythrocytes to 3 3 oeo Recovery \ as g adual 
The patient i as d smisscd about 2 w eks after the 
ope ation He died at home 23 months late from 
ap plexy 

In the diagnosis of h> pertension and v ascu 
lar disease information of great value can be 
derived from the study of the eye grounds and 
the capillaries The fundus is diagnostically 
the polished surface that takes the finger 
prints of disease and prOonosUcally is Bel 
shazzar s wall whereon the fate of the patient 
IS frequently written No other structure of 
the body of like size affords so much pathog 
nomomc evidence The convenient electric 
ophthalmoscope removes the last excuse that 
any physician or surgeon might have /or 
nColectmg the fundus examination in cases of 
vascular disease 

Because of Lombard s mv estigations the 
capillaries of the nail fold can now be readily 
studied They afford valuable information 
at times concerning the existence of changes 
m the capillaries of the body as a whole 
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Haemorrhage from the capillaries a familiar 
observation in the fundus of the c^c in 
nephritis can often be seen m the nail folds 
These capillaries ha\ e been studied for oral 
jearb bj Brown and Shcard and ma> now be 
photographed 

What IS the cause of death in h> pertcnsion^ 
Table VII shows the outcome in a sencb of 
cases studied bj the late Theodore Jantwa\ 
who was in his time perhaps the outstand 
mg student of this subject in \nicrica Ac 
cording to him the most frequent causes of 
death were cardiac insufTicicnc) uramia 
cerebral apoplcxj and angina pectoris Keith 
Wagener and Kernohan found that m malig 
nant hj'pertcnsion cerebral accident was 
responsible for death in about a third of the 
cases and that general cardiorenal failure with 
oedema of the lungs constituted the mobt 
frequent terminal picture 

I am of the opinion although I have little 
proof that hj^iertension in the earl> stages 
might be better treated surgicall> than along 
the medical lines now emplojcd A recent 
case of intermittent paroxysmal hypertension 
reported by C H Mayo is fertile in sugges 
tions This hy'pertension malignant in char 
acter was caused by a peculiar tumor in the 
region of the left suprarenal gland The 
remo\ al of a grow th probably ofthesplanch 
me sympathetic nerve brought about imme 
diate and to date permanent cure In 
another case of malignant hypertension the 
greatest symptomatic relief that I have ever 
witnessed was the result of lumbar sympa 
thetic ganghonectomy performed by Adson 
The patient a chronic invalid was restored 
to almost complete health and returned to 
full time work at his previous occupation for 
a period of 15 months I have been unable to 
learn the exact cause of death The idea I 
wash to convey is that the surgeon should not 
look on hypertension as a medical disease but 
should make certain that he is not overlook 
mg an unusual opportunity for the control of 
one of the most common and serious diseases 

PERIPHERAL VASCULAR DISEASE 
Peripheral vascular disease constitutes an 
other field which co operativ e studies illumin 
ate Brown and Adson are clanfying our 
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conceptions of the cause and nature of pain 
in the peripheral v ascular diseases and inci 
dentally arc attempting to save extremities 
which would heretofore have been sacrificed 
by amputation Brown has measured by the 
foot calorimeter the heat transferred from 
the extremity and has also studied the surface 
temperature of the extremity before and after 
surgical procedures — sympathetic neurectomy 
and ganghonectomy — earned out by Adson 
He has shown m many instances a marked 
increase in the elimination of heat from the 
extremity after operation sometimes amount 
ing to 200 or 300 per cent invariably accom 
panicd by an increase m local temperature 
Pain has been satisfactorily controlled m 
many instances Raynaud s disease of the 
foot has been practically cured m several 
instances and excellent results hav e been ob 
tamed in 7 of the 9 cases of Buerger s disease 
in which lumbar syonpathetic neurectomy w as 
performed which shows the typical change m 
the elimination of heat before and after oper 
ation in suitable cases (Eig 2) In Case 5, 
amputation seemed unavoidable but com 
plete healing followed sympathetic neurec 
tomy and satisfactory conditions obtained at 
least for a year Healing may be accelerated 
by the use of vaccinej) In our experience the 
greatest relief from this type of pain has 
followed the intravenous use of vaccines or 
radium salts 
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I fc 3 C d c 1 mpf t b ch 0 ph o p 1 > t d 1 
pa t 1 h 


Brown has established a new cntcnon for 
operabilit) in such casts based on the amount 
of increase in local temper ilurc of the foot 
following the induction ol fever b> vaccines 
In unsuitable cases there is no incrcas in 
peripheral temperature This promises to be a 
practical clinical test of decided surgical value 
Case s Th s i as of thr mbo ang t 
obit nvol ing b th 1 r ir m tics An 

Au t D Je\ ag d 54 > a tr veiling al 
ma ame to th M vo Cli compla nmg of pa 
j b th feet palma arch and g at loc fhe 
pain could be entirely r li d bv st but vo Id 
r tu n aft the pat e t v\ Iked blocks E ami a 
tion of th extr m t s h d in both legs int 
miltent or qu sti bl pul aliens n the po I not 

t b al and d al p di ten s 11 th popliteal 

s 1 showed p 1 tio and all pul t ons v ere 
pr ent in th 1 of the r ts l\ith elevation 

th r was a lo turn f color aft r the ntense 
t bor occasioned b> lea ing both feet in the depend 


ent p ui n f r 3 minut s Ei !v t opl ic changes 
e pr t n the right gr 1 1 N ualc l cation 
a e id nt n the e el f the 1 g on r entgen 
g phi min t on 

A diag IS of thrombo ang itis bl tcrans (B cr 
g di c) made B lat 1 lumbar sjmpi 
thet ga Ion tom a rne i out I olio i g 
the op ton the palp ble tempe ature in the f ct 

in cased In the r ht gr at to with the therm 

couple m tbod a nc e f om 4 t io 4 d gr cs 
C f u d The I mp raturc f the d rs m of 
th foil eas d f m pit 3o8dgcsC Ihc 
at t h h h at s 1 t w d t r in d b> the 
f ot lorimetcr b for p rat on th right foot 
1 nin ted 04 cal es f r ch sq r nch of 
fac ea nd afte op tion o6g cal s an 

m cas f 70 pe c nt The p n the f ct dis 

api ted nd t ostry s n nlf 1 
\\hen th pati nt r t n d a jear lat r the li 
ea h d appa entlv prog ss d no further The f t 
I ked quit healthy The 1 > 3mptom v as a 
nsation of fat gu cro the b se of th t s 
after walbng 405 blocks 
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RENAL INSUmCILNCV AND «;URGICVr RISK 

Renal jnsufijcicncj is not inLliulul in the 
scope of this paper except insof ir i it is the 
re ult of renal arteriosclerosis lunttionil 
te ts hax c dex eloped to such a hij^h (k;,rcL of 
accuracx that it is noxs possible in either 
medical or surgical lesions of the kidnex to 
determine the function of the kidnej aile 
quatclj and this dettmunation m i> eonsti 
tutc the basis for surgical judi,menl It 
should be remembered that the content of 
urea m the blood mav be controlled it times 
bj diet but the fixed nature of the blood 
creatinine constitute to mj mind at least 
the be t pro^^noslic indication relalix c to ren il 
insufhcicncv 1 he phenolsulphoncphthalem 
test on the other hand is probablx the most 
practical and reliable for general use 

SHOCK \ND GUlt \CXCIV 

H^^potension rarely cau'^cs great concern 
prior to operation but is frequcnll> important 
subsequent to operation cspcciallv in shock 
During the World War shock u as studied 
intensively Among other things the value 
of gum acacia in treatment xxas established bv 
Bayhss Keith xxho worked on shock in the 
British medical service during the ^\ar has 
continued his interest in this problem as a 
result gum acacia is being used at the Mayo 
Clinic in postoperative shock The work has 
been earned on by Huffman who states 

In 50 cases of severe postoperative shock 
marked itnprov ement followed the intravenous 
use of gum acacia saline solutions In a 
number of instances blood transfusion was 
also used both before and after the acacia 
T he improvement m pulse and blood pressure 
seemed no greater if as great when compared 
to the acacia infusion In shock accompany 
uig hemorrhage the use of the acacia solution 
''ill remedy the immediate conditions and 
permit the replacement of the hemoglobin 
in a more leisurely fashion or even make 
transfusion unnecessary A tvpicol case 
report follow s 

Case 6 A woman aged 47 came to the dime 
because of a large tumor m the lower part of the 
abdomen which had been present for 3 months and 
"as rapidiy increasing in size There had been a 
lo-,s of weight of about 20 pounds Hsemoglobm 


was 50 per cent It was believed that the tumor 
was malignant At operation a largo diffuse fibro 
sarcoma was found arising from the posterior surface 
of the uterus It was widcK adherent so that much 
trauma and considerable loss of blood from oozing 
surfaces occurred A profound stale of shock super 
vened tsidcnced bv rapid feeble pulse cyanosis 
rapid respiration and a blood pressure loo low to 
determine with ccriainty At this time admmislra 
tion of 6 per cent gum acacia in a solution of sodium 
chloride was started intravcnouslv Before 300 
cubic centimeters had been given the blood pressure 
had increased to 80 systolic and 60 diastolic and bx 
the time the injection of 750 cubic centimeters was 
completed the systolic blood pressure was i o anc! 
the eliaslolic ,0 the pulse was slower and full and 
the xawning practically gone The improvement 
was sub cqucntly maintained and the patient made 
a splendid recovery from the operation 

Tlir OWGEN TENT IN THE TKT tTSIENT OF 
rNFUMOMV 

As already indicated bronchopneumonia 
and other pulmonary complications 'iccount 
for approximately ptr cent of the post 
operative mortality at the Maxo Clinic 
Oxygen treatment has been accorded a trial 
m pneumonia during the last 2 or 3 years 
rht work of Rarach Bingcr and Stadic and 
Boothby and his colleagues with the oxygen 
chamber has shown that m the course of a 
year a number of lives can apparentlx be 
«a\ cd by oN-y gen treatment Binger and Wilder 
of the medical staff of the Mayo Clinic have 
been collaborating with Judd and other 
members of the surgical staff in utilizing the 
oxygen tent in all postopcratix e cases in xxhich 
there IS cy anosis bronchopneumonia or cap 
iHary bronchitis and m a small proportion of 
the cases m which the postopcratix e course 
IS febrile The disappearance of c\ anosis 
under medical treatment is striking The al 
most immediate decrease m temperature 
which occurs in practically all cases is marked 
and so far unexplained Our data thus far 
do not permit of a definite statement how 
ever the surgeons have encouraged further 
development of this work the provision of 
several m ichmes and a specially trained 
personnel 

Case 7 A man aged 28 came to the Mavo Clinic 
early in January 1927 giving a history typical of 
peptic ulcer that had existed for vears Because 
of frequent hemorrhage operation was advised and 
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a posterior gastro enterostomy and appendectomy 
were performed on January ii On the same day 
the temperature rose to loj 5 dcgreei. and the jul e 
to 120 January 12 bilateral postoperative pneu 
monia was present with dullness on percussion 
r 4 Ies at both bases and bronchial breathmg The 
roentgen ray examination showed infiltration of 
both lower lobes Blood culture was negative The 
sputum contained streptococcus hamolylicus but 
not pneumococcus The prognosis was grave The 
ov>gen tent was emplojed and within 6 hours the 
temperature cyanosis and pul e responded but 
the ox> gen was continued for 10 hours longer There 
\as a m Id recurrence 8 da\s later and osvgen was 
administered for 6 hours on each of 2 days The 
patient recovered completely and was dismissed 
January 24 

THE CONTROL OF CEDEiLV 

Generalized oedema IS almost in\anabl> of 
serious import Recently our ability to cope 
tvith this complication has been considerably 
enhanced Jlerbaphen Cno\asutol salyrgen) 
has been used in Lurope for several years m 
the treatment of cardiac oedema Recently 
we have been utilizing merbaphen m almost 
all forms of oedema Keith and I found that 
It was almost as specific m ascites secondary 
to portal cirrhosis and Banti s disease Keith 
and his associates have still further increased 
Its \ alue by administering ammonium chloride 
or ammonium nitrate orally at the same lime 
Figure 3 shows the effects of merbaphen and 
of these combined diuretics in 4 types of 
oedema associated with cardiac disea e neph 
ritis portal cirrhosis and poly serosilis 1 hese 
results are not only of value because of the 
therapeutic triumph involved but because 
they throw some light on the mechanism of 
the production and on the nature of cedema 
Irrespectiv e of the organ primarily responsible 
for the cedema physicochemical changes 
effected bv means of merbaphen hav e resulted 


in Its disappearance The use of the combined 
diuretics has yielded the most satisfactorv 
results that I have ever encountered m the 
management of oedema It removes the 
necessity for paracentesis m many instances 
and al-to for omentopexy It constitutes at 
times a medical tapping 

TREV'ENTION OP CARDIOV VSCULAR DISFASPS 
BY URCICAL MEANS 

In the general discussion of the cardio 
vascular complications it is but fair to add 
that surgery in itself is valuable in the pre 
vention of the development of cardiovascular 
disease The early removal of infected tonsil 
has probably saved hundreds of thousands of 
heart from the ravages of rheumati m or 
other forms of infection The proper care and 
when ncce sary the removal of infected teeth 
have probably been i great afeguard against 
subacute bacterial endocarditis I he rtmov aJ 
of a hyperfunctioning adennmatiu thyroid 
gland protects the heart d^^ainst the effects of 
hyperthyroidism 

Ihe best surgery mav profit from contact 
with good medicine a matter of fact 
under ideal condition the pre operative and 
postoperative care of the patient mav be 
handle! best bv the intelligent co operation 
of medicine and surgery '•o trongly are we 
convinced of this that several combined 
medical and surgical ervice have been 
established m our hospitals For uccess the 
spirit must be right It demand mutual 
understanding mutual sympathy and mu 
tual confidence Team work is e sential to 
optimal results in surgery \ this can come 
only on the invitation of the surgeon the 
future of thi movement re t largely m his 
bands 
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D URINC the p-ist \Lir \\c hi\t hul 
the good forliwK to uu miit r two 
t>pic\l CISC'!! of ju\«.ruk ixophthdmu 
goiter 'ind m \ic\\ of the rcieiit rtp>rt ol 
Dm more and Hclmholz we hi\c btai ltd to 
place the e ca«;cs on record ind ri\uw is 
much of the literature pert iinin„ i<> juxinde 
cxophtlnlmic goiter as hi been me ible 
to Us 

\rbitranU assumin^ that the term ju\i 
nile includes all patients under i \iir of 
ige wcha\c found in addition toDinnmre 
and lielmhol? s independent ene ol 4f> ami 
30 cases rcspcctnch reports from \ inous 
countries during the past 7^) \ cars of 4S e i e 
Thirt> nine of the c ca c reports luxe bten 
seen m the original I lie rcmumler ire 
quoted from Steiner who eolleeled uid pub 
hshed cases in 1897 and wlm e artuk is 
the most comprehensixe and searehinj. review 
of the earl> literature on this subjut th it wc 
have encountered 

I he tw 0 new cases w c hav <- to report in is 
follows 

C\SE I Evtlvn D an onh child Oviarsof-igi 
"as first ‘iccn on December 2 » in the out 
patient pcdntnc division of the Iknrv I ord llospi 
tal Both parents were living and well The chill s 
paternal grandfather was the onlv member of the 
immediate famik who had hail goiter The ehild 
had been a full term g*-' pound babv born spon 
taneouslv aftcra4 hourlabor withoutanv ob irvcd 
birth injuries or prenatal abnormalities There were 
no immediate postnatal troubles She was nursed at 
breast for onl) a half month because of the lack of 
mothers milk She was then kd cow s milk and 
Water until she was g months old ko digestive 
disturbances occurred and she was never finukv 
“ibout her food She w as phv sicalh normal n)cntall> 
shghtl) precocious As a babv she had alwavsbcen 
nervous and her parents thought she was going to 
have St Vitus darce when she was 3 >cars old as 
was veri active bv dav and restless at night 
The child developed a light case of pertussis at 3 
>cars of age She was vaccinated before she came 
to the hospital 

In the earl) months of ig 6 her parents noticed 
the presence of tachjcardia and a tendenev to per 
spire casilv The patient came down with a severe 
case of measles about Maj i ig 6 lolloning the 
S bm ti d f p M 


measles a severe cough aiul occasional vomiting 
elcveloiKt! an<l she was taken to the Children s Hos 
pitil Detroit Michigan for about a month Rest 
libsnihb nervousness and irntabihtv were noted 
\s she had alwavs 1 cm subject to colds and ton 
silhtis a tonsdlectomv and adcnoidectomj were per 
formec] in a doetors office under ether anxsthcsia 
luring June ig 0 She then lost weight in spite of 
a ravenous appetite Nervousness restlessness and 
tuhveardia were aggravated and emotional irn 
l ibililv w IS noted biie was kept at the Children s 
Ho pital for 8 weeks beginning in Julv lo 6 
I vophthalmos was first noticed during this jicnod 
ind she sufTcred from otitis media Beginning in 
Juk he was given drops of tincture of iodine in 
wall r t ich dav more or less re gularl> for •> months 
(In this therapv she gamed a few pounds in weight 
hut otherwise did not improve During the 2 weeks 
immediatelv preceding admission to the elinic all 
svmjitoms espcciallv the cvophthalmos had m 
erea ed 

I h\si at cxivmi 1/1 ui On admission to the clinic 
the child weighed 48' pounds she was 48^4 inches 
tall her temperature was gg 8 degrees T puUe 
I 5 rcspirilion 24 She appeared to be a reason 
ablv wcU nourished and developed decidcdh hvper 
active child The h)peractuit\ was charactenred 
b\ the purposeful but useless movements which 
I lummer emphasizes m contradistinction to the pur 
po eless character of choreiform twitching? I os 
ture was norm il 1 here was a coarse rapid tremor 
of hands ami arms slight non tender swilling of 
the svnovia of the left ankle but no redness The 
skin tsperiaH> of the hands was moist Surface 
temperature was elevated Moderate generalized 
musculir weakness and accelerated fatigabiht> were 
noted The knee jerks were hvperactive but the 
superior abdominal and pupillarj reflexes were rcla 
Uvtlv normal There was moderate enlargement of 
the tonsillar nodes Exophthalmos was present in 
moderate degree The von Gracfe Stellwag and 
Mocbius signs were positive There was no mstag 
mus The caaminalion of the ears was negative 
The teeth were normal m number and in good con 
dition The tonsils and adenoids had been removed 
the mucosa was relativelv normal The nose had 
no obvious obstruction A rather firm diffuse en 
largcmcnt of both lobes and isthmus of the thvroid 
was noted ko tracheal deviation or evidence of 
tracheal or rcsophageal pressure was found There 
was no disturbance of phonation There was a 
slight bruit but no thrill Ex iminalion of the thorax 
showed equal expansion No upper mediastinal in 
creased dullness was dettcled 1 he lungs were nega 
tivc to percussion and auscultation The heart was 
shghtk enlarged to the left There were no mur 

J > * 
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a posterior gastro enterostomy and appendectomy 
were performed on January ii On the same day 
the temperature ro e to loj 5 degrees and the pulse 
to 120 January 12 bilateral postoperative pneu 
moma was present with dullness on percussion 
rales at both bases and bronchial breathing The 
roentgen ra> examination showed infiltration of 
both lower lobes Blood culture was negative The 
sputum contained streptococcus hxmolyticus but 
not pneumococcus The prognosis v as grave The 
oxygen tent was employed and v thin 6 hours the 
temperature cyanosis and pul e responded but 
the oxygen was continued for 10 hours longer The e 
vas a mild rccurr nee 8 days later and oxygen was 
admini tered for 6 hours on each of 2 days The 
patient recovered completely and vas hsnu sed 
January 4 


THE COVTROL OF CEDEJIA 
Generalized adema IS almost inxanablv of 
serious import Recentlj our ability to cope 
with this complication, has been considcrabl> 
enhanced Merbaphen (no\asurol saljrgen) 
has been used in Europe for several jears in 
the treatment of cardiac cedema Rccentlj 
y\e have been utilizing merbaphen m almost 
all forms of cedema Keith and I found that 
it was almost as specific m ascites seconder) 
to portal cirrhosis and Banti s disease Keith 
and hi9 associates have still further increased 
Its V alue b> administering ammonium chloride 
or ammonium nitrate orally at the same time 
Figure 3 shows the effects of merbaphen and 
of these combined diuretics in 4 t>pes of 
cedema associated with cardiac disease neph 
ritis portal cirrhosis and polyserositis 1 hese 
results are not only of value because of the 
therapeutic triumph involved but because 
they throw some light on the mechanism of 
the production and on the nature of oedema 
Irrespectiv e of the organ primarily responsible 
for the cedema phy sicochemical changes 
effected by means of merbaphen hav c resulted 
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of fier throe meals bj a dietitian and drinks iM 
quarts of milk dailv On doudv da\s she is gi\cn 
graded exposure to the ultraviolet limp There is 
just a suggestion of exophthalmos and a slight lag 
m the lid moNcments There is no ircmot The 
child IS still slightly restless but sleeps and cuts ntll 
and is slowly gaming in weight I\t hope to ha\c 
her report for observation regularly at ^ month in 
tervals One year after operation her basal meta 
bolic rate is minus s per cent her general hralth is 
good and she appears quite normal as regards thv 
Toid function 

Cast 2 Dorothy S 7 years of age was born in 
West Virginia of lohsh parents On \ugusl 12 
1Q27 she was brought to the pediatric department 
of the Henry Ford Hospital because of cough fever 
and loss of weight for 70 months Her father and 
mother were living and well likewise two sisters 
aged 13 and 4 vears and a brother aged 10 vears 
No goiter or tuberculosis was known m the immciU 
ate family The child was born March 8 ipiq De 
hvtry was spontaneous at tj months after one half 
hour of labor I ostnatal cj anosis lasted for half an 
hour The child weighed 7/^ pounds at birth \i 
I year of age the child was able to walk talk and 
control the bladder and bowels She fed hers If at 
a vears of age Her school record had been satis 
factory Dentition was normal as to time and num 
ber of teeth erupted but there had been numerous 
canes of both the first and second teeth The child 
had otitis media between the ages of 4 and 5 years 
but not however since a tonsillectomy at 5 years 
of agt At 6 years she bad German measks and at 
6 h years non suppurative cervical adenitis The 
child 8 diet and general habits were those of the 
average poor and rather ignorant family 

About 10 months before admission to the hospital 
the child had a short attack of low fever and ma 
Jaise Since then there had been a progrcssjic }oss 
of weight In past 3 months she had lost 8 pounds 
She had a drv cough was weak became tired easily 
and had headaches and some abdominal pam She 
vomited Only if given medicine There was no diar 
rheca The eyes had gradually become prominent 
She showed an increasing nervousness and a tend 
cncy to cry The mother had noticed the thyroid 
enlargement but was uncertain as to its duration 
An \ ray picture i month before was said to have 
shown the presence of tuberculosis 

Physical examitialion Patient was a pale under 
nourished wretched looking child with the lacics 
of exophthalmic goiter She was hyperkinetic ap 
prehensive and cried easily Her palms were moist 
but the skin elsewhere was rather hot and moder 
ately dehydrated The muscles of the extremities 
Were poorly developed There were no bony dc 
formities A fine tremor \ as noted in the fingers 
No choreiform movements were present The spinal 
^p^four was normal The reflexes were present and 
sbgntly hyperactive Examination of the eyes 
showed a first degree exophthalmos hd lag and 
weak convergence The maxillaries were cloudy and 


there was a mucopurulent discharge and marked 
wntation and crusting m both nostrils The cxami 
nation of the cars was negative Thort were numtr 
ous dental canes with diffuse enlargement Iso 
tlmll or bruit was present Both sides were about 
equal III size The superficial and deep cervicd 
ghnd showed first degree enlargement I he axilhrv 
and inguinal glands were palpable but not enlarged 
Ihc heart was not enlarged The sounds wen 
thudding and there was a short non transmitted 
apicai sv stohe murmur Blood pressure w as r 10-50 
Examination of the abdomen revealed slight gaseous 
tlistcntion of the colon 

Labarafon jutdings The patient s blood Wasscr 
mann was i plus (K.ahn) and iiiooo (Kolmcr) 
Che mother s blood W assermann was negative the 
father s was not available 

The patients blood count showed hemoglobin 
60 per cent red blood cells 3 900000 leucocvits 
0850 polvmorphonuclcars 72 per cent The. un 
nalysis showed a trace of albumin a normal Bene 
diet some mucus and many leucocytes and epi 
thclial cells The tuberculin test was positive in 
16 hours ( o milligrams old tuberculin) The ba 
sal metabolic tests were as follows on August 13 
plus 23 per cent on the square meter basis and plus 
40 tier cent on the kilogram basis on August x8 
plus i6 per cent on the square meter basis and plus 
8 per cent on the lilogram basis on August 30 
plus minus o on tlic square meter basis and plus 
10 pet cent on the kilogram basis \ ra\ pictures 
of the lungs showed tnUrged tracheal and bronchial 
lymph nodes and slight penbronchjal thickening 
but no evidence of pulmonary tuberculosis 

rreatmofi The child was placed on a regime con 
istmg of continuous rest m bed restriction of visi 
tots high caloric diet forced fluids Lugol s solu 
tion 10 minims twice a day bv mouth and luminal 

gram three times a day after weak The nasal 
condition was treated externally with 5 per cent 
aramofiiated mercury ointment and internally by 
double suction and a o per cent argyrol spray 
The patient was kept in the hospital for 17 days 
Her rectal temperature varied from normal to roo 
degrees F It was more consistently normal during 
the last 4 or 5 days in the hospital Her puke 
ranged from loS to 135 during the first to days 
and from 90 to no during the remainder of her 
stay Her general appearance appetite nervous 
ness and the local nasal condition all improved 
markedly There was no change m her eves or m 
the thvroid gland A subtotal thyroidectomy was 
strongly advised but the mother refused to permit 
the operation and insisted upon taking the child 
home to West \irgmia We have been unable to 
trace her since 

iribTORICAL 

The majority of the 50 cases found in addi 
tion to those reported b\ Dinsmore and Helm 
holz are isolated examples of juxemle exoph 
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murs or thrills The sound were of good qualit> 
and regular but rapid I ulsat on of the carotids \ as 
noted The examination of the abdomen was nega 
tivc The genitalia were normal Diagnosis ex 
ophthalmic goiter 

The child was admitted to the hospital December 

1926 for further studj treatment and probable 
surgical therap\ with general orders for continuous 
rest in bed high caloric diet forced fluids and 
strict lim tation of visitors The parents were per 
mitted to I it the child for 0 1> hours a da> 
Lugol s solution 5 minims was gnen dailj for 6 
da>s luminal grain each da\ later increased to 

1 ^grains in divided doses as al o given 

L borat v / diu^s Ur nal>s s showed a spec fc 
gravit> of 1 006 reaction cid albumin one 
sugar none (Benedict) Microscopic examination 
was negati e \ blood count showed 4 00000 red 
blood cell ha.moglobi 80 per ent Icucocvtcs 
7300 pol>mQTpbonuclears 24 per cent basophiles 

2 per cent small mononuclc s 7 per cent large 
mononuclears 2 per cent The blood was classed 
as being in Group I\ Blood \\assermann react 0 
was n gative Further anahs s sho ed blood s gar 
71 milligrams per 100 cubic centimeters non prol m 
nitrogen 5 2 mill grams per o cubic ccntimct s 
iTje basal metabolic rate of December 3 1026 was 
plus 84 pe cent \n elect ocard ogram sho ed si 
nus t chjcardia a moderate left trie lar p 
ponderante and mod rate 0 e acti t> v thout def 
mite evidence of damage to the mvocarlium \ 
roentg n gram of the tho ax sho ed i slight car h 
enlargement No enlarg d thvmus shadoi ass 

In the pre operati p ri d the pulse ate er 
aged 130 occasional!! rca h g 5 or dropp g to 
no The temperature ranged fr m normal to 100 5 
degr es F Resp ration as normal There s 
p acticalb no improv ment in the n r ous manife 
tations The ch Id slept po rh \ basal metab 1 sm 
test on December i ga a result of plus 65 per 
cent \t the end of 2 i ks th pati nt s gc tral 
condition was slightiv impro cd but not enough to 
warrant subtotal thvr idcct m> so a ligation f 
the sup orth>roidart isw s deeded up Tb 
possibl advers etTect of a th roid tomj upon th 
child s g owth as al 0 con dered and d scussed at 
this t me 

The first op ration D c mber 6 J026 was per 
formed under ethvl n 0 vgen a: thisn The 
skin \ as prep red ith mcr uro hromc (Scott s so 
lution) and a low ollar nci was made Lach 
super or thjr id artcrv as ligated The op ration 
was comp! t d in 3 m ut ith a small loss of 
blood Th pul as gul of go c! qual tj and 
at rate of 20 to 140 per m ute The post pera 
tn ea t o as go I x ept for si ght acidosis 
whi h \a controlled Iv glucose saline h>podcr 
mocljs s 

Folio \ing ligation the pulse continued to average 
130 beats p m nutc for 6 days and on th eighth 
dropped to an averag of The postoperative 
t mp rature a 99 5 to 10 degrees The 0 nd 


healed by primarv union There was ver> little 
clinical improvement The patient was discharged 
for over Christmas da> to trv the eff ct of rest at 
home the parents being carefulh instructed as to 
d et and general care However w thin 3 davs 
diarrhoea appear d and the patient was brought 
back to the hosp tal Diarrhcea as controlled 
within 24 hours The pulse an 1 temperature rcc 
ords were practicalh similar to thos made hen 
the child was first admitted but after 7 davs in 
the hospital a si ght but definite d c ea e in pulse 
rat commenced Ner ous svmptoms were on the 
1 crease hovever and a thvroidcct m\ wasdcciled 
up n 

He sec id opc It t Januarv 8 1927 comprised 
a subtotal thvroidectomj with removal of the isth 
mus under cthvlene oxygen iiTsthesia The skin 
was prepared with mercurochrome and the previous 
me Sion vas re opened The operat on r quired 45 
mmutes Each lobe was found to b unifoiml> en 
larged to what w s estimated as about four times 
the normal 8 2 of the gland B\ far the larger part 
of each lobe vas removed but the e ect on v as not 
quite as radic 1 as e ordinar K carr> out on adults 
The pulse w s 1 to 30 during th operation and 
of good qualitv R lati I\ I ttl blood was lost 
Th poslopcr t VC course was b tier than after the 
first ope jti n There was no evidence of cidosis 
The patient was at 0 co ab! to retain fluids b\ 
mouth For 6 davs ih re v a» no eha ge in the 
pul e but th r stl ssn ss insom la d signs 
\ c much impro d B tv een th se entb and the 
hfic nth d V v h n th patient as 1 charged the 
puls ate gnduallv dropped to a 1 \el of too to 
iio Fromjanuar 4 to 20 she had q tea everc 
he d c H with som in ol ement of the maxillary 
s uses but not f th ears 0 Januarj 18 deep 
0 nig ra> tr tme t w s gt en o er the th>mic 
area ( o bv to centm eters) at a focal skin d stance 
of inch s for 4 / minutes through 3 m H meters 
of luminum filter with a cu rent of 70 kilovolts 
5 milliampcre 

Since her d sch g f m tl c hospital the patient 
h s gradually but steadilv improved Five weeks 
(terthcopc atio sh eighed 55 pounds pulse v as 
08 the basal m tabol sm rale as plus 6 per cent 
(Lilog am basis) plus 16 per cent (surface area 
basis) There as Iv very slight tremor and 
xophthalmo and a mark d impro ement m rest 
1 ssn ssandncrvou n s \fter 3 months her weight 
as S4 I ds puls 74 bloo 1 pr ssure 05-70 
ba al met bolism rate plus i per cent (surfac area 
basis) minus 5 per c nt (kilogram b s ) Ihcr 
vas no tremor or eje s gns Restlcssn s d nerv 
ousne s had disappear d Her appetite wa g od 
and she si pt v ell After 1 months th pul e as 
88 bloo 1 pressu e vva 100-60 basal m tabol sm 
rate m nus 2 pe cent (surface a ea basis) an 1 
minus 7 per cent (k log m basis) The little girl 
at present Janu > 19 under ide 1 nd lions 
ntheoutdoor department of a Detroit p bl c ch ol 
She IS u dcr the sup rvision of a nurse is f d two 
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of her three meals b> a dietitian and drmks i 4 
quarts of milk. dail> On cloudj cH\s she is given 
graded cTposurc to the ultraviolet lamr Ihiiuis 
just a suggestion of exophthalmos and a slight lag 
m the lid movements There is no tremor The 
child IS stiU slightly restless but sleeps and cats well 
and is slowly gaming m weight Uc hope to have 
her report for observation regularly at 3 month m 
tcrvals One jear after operation her basal meta 
bolic rate is minus 5 per cent her general health is 
good and she appears quite normal as rigards thv 
roid function 

Case 2 Doroth> S 7 jears of age was born in 
West Virginia of lolish parents On August 12 
1927 she was brought to the pediatric dcparlmcnt 
of the Jlenry Ford Hospital because of cough fever 
and loss of weight for 10 months Her father and 
mother were living and well likewi<w5 two sisters 
aged 13 and 4 jears and a brother aged lO jears 
No goiter or tuberculosis was known in the immedi 
ate family The child was born March 8 iqio Dc 
liverj was spontaneous at 9 months after one half 
hour of labor I ostnatal cjanosis lasted for half an 
hour The child weighed 7'^ pounds at birth At 

1 jear of age the child was able to walk talk and 
control the bladder and bowels She fed hers If at 

2 jears of age Her school record had been satis 
factorj Dentition was normal as to time and num 
ber of teeth erupted but there had been numerous 
caries of both the first and second teeth *1 he child 
had otitis media between the ages of 4 and 5 jears 
but not however since a tonsillectomy at 5 ^ years 
of age At 6 vears she had German mcasks and at 
6 jears non suppurative cervical adenitis The 
chillis diet and general habits were tho«c of the 
average poor and rather ignorant family 

About 10 months before admission to the hospital 
the child had a short attack of low fever and ma 
laise Since then there had been a progressive loss 
of weight In past 3 months she had lost 8 pounds 
Shchadadrv cough was weak became tired easily 
and had headaches and some abdominal pain She 
vomited only if given medicine There was no diar 
rhcca Ihe ejes had graduallj become prominent 
She showed an increasing nervousness and a lend 
cncy to cry The mother had noticed the (hjroid 
enlargement but was uncertain as to its duration 
An X ray picture i month before was said to have 
shown the presence of tuberculosis 
Physical examination Patient was a pale under 
nourished wretched looking child with the facies 
of exophthalmic goiter She was hyperkinetic ap 
prehensive and cried easilj Her palms were moist 
but the skin elsewhere was rather hot and moder 
ately dehydrated The muscles of the extremities 
were poorly developed There were no bony de 
formities A fine tremor was noted in the fingers 
Iso choreiform movements were present The spinal 
contour was normal The reflexes were present and 
slightly hyperactive Examination of the ejes 
showed a first degree exophthalmos hd lag and 
weak convergence The maxillanes were cloudy and 


there was a mucopurulent discharge and marked 
irritation and crusting in both nostrils Ihc examt 
nation of the cars was negative I here were numer 
ous dent'll caries with diffuse enlargement No 
thrill or bruit was present Both sides were about 
equal m sire The superficial and deep cervical 
gland showed first degree enlargement The axillary 
and inguinal glands were palpable but not enlarged 
The heart was not enlarged The sounds were 
ihudtUng and there was a short non transmitted 
apical systolic murmur Blood pressure was 110-50 
Examination of the abdomen revealed slight gaseous 
distention of the colon 

Laborators findings The patient s blood Wasscr 
matin was i plus fKahn) and riiooo (Kolmcr) 
Ibc mothers blood Wassermann was negative the 
father s was not available 

The patients blood count showed hxmoglobin 
60 pet cent red blood celts 3 900000 leucocytes 
9650 poUmorphonuclears 72 per cent The un 
naijsis showed a trace of albumin a normal Bene 
diet some mucus and many leucocytes and epi 
theini cells The tuberculin test was positive in 
16 hours (20 milligrams old tuberculin) The ba 
sal metabolic tests were as follows on \ugust 13 
plus 23 per cent on the square meter basis and plus 
40 per cent on the kilogram basts on August 18 
plus 16 per cent on the square meter basis and plus 
28 per cent on the kilogram basis on August 30 
plus minus o on the square meter basis and plus 
10 per Cent on the kilogram basis \ raj pictures 
of the lungs showed enlarged tracheal and bronchial 
lymph nodes and slight peribronchial thickening 
but no evidence of pulmonatv tuberculosis 

Ireatmait The child was placed on a regime con 
sisting of continuous rest m bed restriction of visi 
tors high caloric diet forced fluids Lugol s solu 
tion lomimms twice a day by mouth and luminal 
^4 gram three limes a day after meals The nasal 
condition was treated externally with 5 per cent 
ammoniated mercury ointment and internally by 
double suction and a o per cent argyrol spray 
The patient was kept m the hospital for 17 days 
Her rectal temperature varied from normal to 100 
degrees F It was more consistently normal during 
the last 4 or s days in the hospital Her pulse 
ranged from jos to 13s during the first 10 days 
and from 90 to iro during the remainder of her 
stay Her general appearance appetite nervous 
ness and the local nasal condition all improved 
markedly There was no change m her eyes or in 
the thyroid gland A subtotal thyroidectomy was 
strongly advised but the mother refused to permit 
the operation and insisted upon taking the child 
home to West \irgima We have been unable to 
trace her since 

HISTORICAL 

The majority of the 50 eases found in addi 
tion to those reported by Dinsmore and Helm 
holz are isolated examples of juvenile exoph 
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XVBLT: I — ‘kGE OF ONSET OF SYMPTOMS 
IN SI\T\ FOUR C\SES 

C P t 


L th n je 
6 Jo 5 y 
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4 S 

J 9 
34 5 


64 


T\BLE II — AGE OF FIRST OnSrR\ 4TION OF 
PVTIENT IN SIXTY FOUR C\Si:S 

C r 



t SiC 35 

thalmic goiter The first recorded ease we 
found was that of Henoch reported in 18^1 
Other single cases, were reported b\ Prael in 
18^7 Labarraque m i860 Hawke in 1861 
Ro&enberg m 1865 Demme in 1866 Bouchut 
m 1867 OagnonmiS?! and Schwenkenditk 
in 1873 In 1874 Jacobi reported 3 ciso 
and a fourth case m 1878 Meanwhile single 
cases, had been reported b\ Ch\o tek Duseh 
and Gagnon m 1875 and b> Sutton and I ep 
per in 1877 Baginak> and Holm each re 
ported a case m 1879 Crohn reported a ca t 
in 18S3 Baldwin reported 3 cases in 1884 
1887 and 189^ Lewin and Mueller each re 
ported a case in 1888 Ehrlich i case in 1889 
Toerster i case in i8go and Demme and 
Kraus each reported a case in 1891 Steiner 
observed a case in 189 and 2 cases in 1895 
Kronthal i m 1890 Hock i ca e in 1895 
Lewis 5 cases m 1906 1909 1911 and 1912 
Saw>er i casein 1916 Buford i casein 1922 
and Heiman 3 cases in 1923 In 1922 Klein 
mentioned 184 cases of juvenile exophthalmic 
goiter in a total cries of 34, 7 case of Grave 
disea c but his article lack a bibliography 
and he sometimes fail to state whose case 
compo e his sene 

In comparison with the immense literature 
concerning adult exophthalmic goiter reported 
during the same period of 75 years the total 
group of 157 cases discussed in whole or in 
part in tin article while fairlv large in it elf 
doe not seem to warrant any other conclu 
Sion than that true Grav es or Basedow dis 


ease is of a distinctly rare occurrence prior to 
the establishment of puberty 

\CF OF ONSFT 

Accurate data as to the age of onset of 
symptoms are available in all of Hcimholz s 
30 cases m 3^ of our composite senes of 50 
cases and in a single case reported by Och ner 
The various ages are grouped and shown in 
Table I 

It has been intcre ting and surpn mg to us 
to note that the onset of svmptoms in the 
highest percentage of cases including our ow n 
fell between the ages of fa and 10 years 1 e 
from I to 4 \ears before the average age for 
the on ct of pubertv in ehildrtn of northern 
latitudes 

Data are likcwi c av ailablc as to the age at 
which 64 of the case were hr 1 observed and 
arc shown m 1 able II It will be seen that 
the highest pcrccntaj^e shifts o\ cr to the period 
between II and 15 vears Ihcrc were 3 ca es 
with Midden onset of acute vmptnms and 
ca ts in which symptoms in ome degree had 
existed for 6 vears before medical advice was 
ought The average length of time elapsing 
between the onset md the lir t observ ition 
was a little over i vear 

ETlOItM le \L F\{ TOI S 

\arious etnlogical factor were almost in 
variabK advanced di cus cd \nd speculated 
upon at length in the report ot the nineteenth 
century but not one of the authors of articles 
publi heel since lyoo with the exception of 
Heiman has ventured to dc cnbeanv definite 
etiologv In 62 per cent of the whole sene 
some pos iblc prcdispo mg or etiological fac 
tor has been mentioned familial goiter in 9 
per cent of the ca es a recent attack of acute 
ton illitis in 13 per cent of mca les in 13 per 
cent of pertusbi in 9 5 per cent of scarlet 
fever in 6 per cent of rheumatic fever 
pneumonia diphtlicna and mahna cachm 
3 per cent of the recent onset of puberty in 
j per cent of recent trauma or emotional 
strain each in j per cent and remote trauma 
in 3 per cent 

I h 1 11 h 11 b I 1 I f m 

m f 1 1 h mil i|-y b 

L h t B 11 111 m 11 

poJbBfdilkK Ppp y\ 
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CONSTITUTION 

Some mention is made of the fjCncrTl t\pe 
or phvsiCTl condition of 70 per cent of the 
children but minj of the terms u cd Tre too 
vague to be of much service \ report of 
good MTS made in 0 per cent of the cases 
undernourished in ^ per cent anamic m 20 
percent nerv ous habitus in b ^ per cent rapid 
growth in 5 per cent rachitic in ^ per cent 
delicate m j per cent dtlajed menstruation 
in 3 per cent scrofulous in 3 per eent and 
asthenic in 3 per cent Roughly spe iking 
weeansav that exophthalmic goiter ippearcd 
in an otherwise healthy sturdv child in onh 
one fourth of the ciscs ind suond tint tv 
anlhcmata and acute upper rcspiralorv inftt 
tions probablv plav the simc jiredisposing 
role that Ihev do in regard to the ic(|Uisition 
of various other rliscascs of later childhood 

SNMITOMS \Nl) PinSK VL SIGNS 

The four cardinal signs or si mptoms of 
Graves disease arc goiter tichvcardia c\ 
ophthalmos and tremor I hese may be pres 
ent in anv degree and grouping and anv two 
or three sv mptoms mav thougli rarelv be 
absent In 34. of the 50 eases some mention 
of these cardinal symptoms was made is 
shown in Fable III 

Of the four cardinal sy mptoms those re! it 
mg to the heart hav c rccciv cd the most con 
sistently detailed observ ation Some cardiac 
sign or symptom is mentioned in each of the 
50 ease reports In 5 cases no mention was 
made of the heart rate In of the 4^ re 
maimng cases normal pulse rate was specified 
In II eases cither tachycardia or palpitation 
was mentioned and of the 33 cases in which 
i pulse rate was reported none was below 100 
beats per minute It therefore seems reason 
able to expect tachy cardia in from 00 to 05 


TABLE III — SEQUENCE OT CVRDIN \L 


ist s>mplom 
notic^ 9 

nd symptom 
noticed 6 

3rd s>mp(om 
noticed 8 

4 th svmptom 
noticed 0 


SYJIPTOIIS 
E phth Im T h> d 

8 7 

5 5 

4 3 

4 


per cent of eases of juvenile cvophthalmic 
goiter 

Other cardiac s\ mptoms were mentioned 


as follows 

I I 

C I ymj t m S 

llcivin" precordnl impul c 30 

1 niarRcmcnt of tlie heart 6 

I ulsatin" ccr\ical veins ind arteries 6 

Murmurs 22 

\\ cat, pul t 1 2 

tccintuatc I s cond soun I 8 

Iff "ular pul c 6 

Ihnlls 6 

llruit 4 

Heart failure 2 


1 best percent if,is should be taken onl\ as 
a gcnenl indication of the relative incidence 
of heart sy mptoms and signs because the 
various observers probably did not note the 
presence or absence of symptoms with equal 
care and precision 

7 fnroid enlargement as might be expected 
was present m loo per cent of the eases In 
only I percent however was the goiter tlcfi 
nitcly described as a marked enl irgcmcnt In 
4 per cent it was reported as smill In 30 
per cent the right lobe w is noted as being 
lirgcr than the left in 4 per cent as being 
smaller 

CsiOplidiabnos was reported as present in 96 
per cent of the cases and as marked m 2 
per cent In only 4 cases was reference made 
to a vhffcrcncc in the degree of exophthalmos 
m the two eyes The issociated eye <;igns of 
lid lag (von Graefc) wadened apertures (StcII 
wag) and weakness of convergence (Moe 
bius) were mentioned in so few of the reports 
that to giv e the percentages would be entirely 
misleading In i ease Gagnon s the exoph 
thalmos was severe enough to produce kera 
titis and corneal ulcer This also was i of 
the 2 cases in the senes with fatal termination 

Digcsti c symptoms were observed in only 
a few cases \ omiting and anorexia were each 
noted in 4 cases polyphagia diarrhoea and 
excessive flatus each in cases epigastric 
pressure m i case 

The only respiratory sMuptom mentioned 
with any frequency w is dyspncca on exertion 
in o per cent of the cases 

Some ucrous or psychic s\mptom was men 
tioned in 7 of the 50 cases but aside from 
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TABLE I\ — RESULTS OF DIFFERENT TYPES OF 
OPERATION 


D pp 
f ymp rn 

Tj pe \ mb C mpl I dPtilN ligW 
Lgat n ly 3 3 0 

riimorylgtn o 1 

Double 1 b t my 

ft rig to 0 

S gle 1 b tomy 

fter 1 gatio 1 00 

I m ry d ble 

1 beet my J ® 

Total p tio s 9 7 ® 

the report of tremor in 18 irritability in 16 
and insomnia in 4 cases there is 1 surpnsing 
lack throughout the whole series of case re 
ports of sjstematic e\'iluation of the nervous 
s\ stem Mmost all of the indiv idual signs and 
sj mptoms \\ e are accustomed to look for such 
as restlessness crjing fatigabilit\ increased 
reflexes quadriceps weakness etc were men 
tioncd once or perhaps twice but not oftener 

The s-me indifference characterized the re 
porting of skin symptoms but it is of interest 
to find Mtihgo reported in cases Both 

patients were 18 \ cars of a^e 

In the group of 50 cases which we ha\c 
been considering the basal metabolic rate ha 
been mentioned only m the 3 cases reported 
bv Hciman and in our 2 case Helmholz 
however m his senes of 30 cases gives excel 
lent tables of the pte operativ e and po toperv 
tiv e metabolic rates Heiman s 3 cases showed 
rates of plus 12 per cent plus o per cent 
and plus 5 per cent respectiv el> before op 
eration Ours showed highest rates of plus 
80 per cent and plus 40 per cent 


TREATMENT AND ITS RESULTS 
Excluding consideration of the senes of 
Dinsmore and Hclmhola definite notes on 
treatment were given for onl> up cases and of 
results in onl> 38 of the 5= cases Thjroid 
surgerv was resorted to in 9 cases and con 
sisted of a ligation of the superior thyroid 
arteries alone in S cases a single lobccjot"^ 
preceded b> a ligation in i ci e a ou e 
lobectom> preceded by a ligation in i case 
a primary single lobectomj m None 

primarv double lobectom> m 3 cases None 
of these g cases was made wot e by surge^ 
I case showed no change following ligation 


TVBLE V — RESULTS OF DIFFERENT TYPES OF 
MEDIC VL TREATMENT 
F o ft tm t N I « 
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and the 8 others were cither partially or 
whoUv improved \ tabulation of operative 
results lb shown m 1 able I\ 

Turning to methods of treatment other than 
thyroid surgery a large and interesting van 
ctv is encountered Eight ca es were treated 
by omc form of electric current all before 
1887 The drug most frequently used was 
digitalis and it was employed in cases re 
ported a earlv as the 70 s Iodine curiously 
was used in onK 4 of the group of 50 cases 
including our own but it was doubtless used 
in many or all of the senes of Dm more and 
Helmholz 1 e t likewi e wa speciticalh 
cited in only i ca c but here again it is safe 
to assume that in nearly all of the 50 cases 
rest m some degree was employed without 
perhaps a due appreciation of the large role 
It was probably plaving m the patients im 
provement It is interesting that in 2 cases 
in which ton illectomv was tried as a pallia 
tive measure m full knowledge of co cvisting 
hvperthvroidism the resulting condition was 
worse rather than better In lable \ the 
various forms of treatment and re ults ob 
tamed are shown Most of the drugs listed 
were used m combinations of two or three 

SUMMVRV VND CONCLUSIONS 

In aiiv report of a case or group of ca es 
the late re ults almost always rank first m 
fundamental interest and importance To fol 
low patients and convince them of the value 
of returning for periodic examinations over 
a period not only of months but of years is 
slow and often seemingly thankless work y et 
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s\hat an imiluablc set of data ^\e \%ould ha\c 
if we could onl} know the sub'^equent chmeal 
historv of e^cr) one of the^c cJnIdrcn and the 
effects of the earh h\perth\roidism' How 
mam of the patients who were not operated 
upon and ha\c had ^ipontancoui. romis'^ions 
had recurrences in later life and how mam of 
these recurrences were in the form of adeno 
matous or parench>matous goiters^ Did th\ 
roidcctomj haac anj apparent adaerse effect 
on the growth deaelopmcnt fecundita etc 
of the patients^ In one of our own cases a\e 
feel that wc haae enlisted the cooperation 
both of the parents and patient and shall 
make eaer> cfTort to continue our obscraa 
tions in order that a subsequent report maa 
be made after a period of ) cars 
In addition to stressing the importance of 
ascertaining and reporting late results uc 
also wish to urge a certain umformit> in re 
porting cases as infrcqucntl> obseracd as 
these and to suggest that tlie schema of 
Steiner be used as a framework on which to 
build such reports so that the carl) case re 
ports can be included Certain data such as 
basal metabolic studies details of opcraluc 
procedures electrocardiagraphic studies etc 
will of course haae to be added Onl> b\ 
pooling our obseraations of such rare cases as 
these can we caentuall) obtain rcasonabl) re 
liable statistical data to help us form con 
elusions rather than opinions 
llTiat Unallj are the opinions we haae 
reached from the obseiaation of our own and 
the cases w e haa e gathered together from (he 
literature’ Eirst jua emle h>perth>roidism is 
apparentl) identical m its S)Tnptoms course 
and response to treatment to the adult sjn 
drome know n as exophthalmic goiter Second 
cases of juaemle hyperth>roidism are in the 
present state of our knowledge primarily sur 
gical problems and the sequence of events in 
their care should be rest the administration 
of iodine operation rest and observation 
under surgical supervision Third while we 
doubt that polar ligation of the superior th) 
roid arteneij is a sufficient!) radical procedure 
to insure a permanent recession of symptoms 
we feel that one should be a shade more con 
servative in the relative amount of th)roid 
tissue left behind at operation as compared 


with tint left m cases of adult exophthalmic 
goiter — even risking the ncces'^it) of subsc 
quent rc operation until wc have some accu 
rate data on the effect of subtotal thv roidcc 
tom\ ujicn human growth and development 
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THE SIGMIICVNXC OF MUCUS-rORMIiVG CELLS IN CARCINOMA 
01 IHE lAKGE INTESTINE AND RECTUM’ 
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M UCUS IS a M cid stick\ secretion 
produced b> the goblet cells ef 
mucous membr'incs and by mucous 
glands It IS found in almost all calindrieal 
and cuboidal epithelial membnne such is 
line the re pintorv and gastro inte tinal 
tracts fii) and m the mucous gland of the e 
tracts mthcsahia from the mucus sccretin„ 
glands of the mouth such as the submaxill iry 
and sublingual glands and the mueous glands 
of the tongue in the bile from the mucous 
gland and the goblet cells of the mucous 
membrane of the large bile ducts in the 
gall bladder from Us mucous gland and in 
the urine (6) 

In the large inte line mo t ol the cell of 
the epithelial surface and the mucous glands 
are goblet cells Mucus is i ud down within 
the e cells in the form of granules or globules 
of mucigen The e granule eventually swell 
up to form globular masse which clump 
together and greatU distend the part of the 
cell neare t the free border and arc extruded 
as mucus Ihe e goblet cells or mucus 
secretinj, cells are not mere temporary 
modihcations of the ordinary columnar epi 
thehal cells but are permanently dilTcren 
tiated cell After discharging their mucus 
they again form a fresh supply (ii) 

Bizzozero found that the mucous cells as 
well as the protoplasmic cells an c from un 
differentiated elements but in the embryo 
only the protoplasmic cell is present the 
mucous cell arise from a later differentiation 
Sacerdotti found that mucous cells differ 
entiated carlv in the embryo of a cow In a 
3 5 centimeter fetus he found certain cell 
groups beginning to form and surround a 
mucus containing ca ity and in a 7 centi 
meter fetus he found mucous cell in the 
rectum and a few m the duodenum and ileum 
Ba_.insky discovered in a 4 month human 
fetus that there was slight formation of 
glands m the colon but that the mucou 
membrane w is composed of flat epithelium ^ 
“ 1 ta? I'l’’ ‘iV ‘ '' 


In a 7 month fetus he tound well developed 
glands everywhere tnd the epithelium tylin 
drical often changing to the goblet tvpc Ob 
btrvations concerning the rectum were similar 

Von der Leven did not find goblet cells m 
which mucus could be demon trated in the 
colon of a 27 centimeter fetus but they were 
numerous and distinct in the newborn and in 
elder children 

By cellular differentiati m 1 meant the 
structural changes which tike place in the 
evolution of an adult ti ueccll (7) 

1 he conception that the presence of ccllu 
lar diffcrentution is unfavorable to the con 
tinued growth of carcinoma cells is based on 
the unwritten law in general biologv that the 
power of cellular production is inversely 
proportional to cellular differentiation If 
the law is correct carcinoma cells which show 
partial differentiation must of nc cssily grow 
less rapidly than carcinoma cell without 
differentiation (i ) 

Robertson states that the appearance of 
mucus droplets m cell of grow ths arising from 
any glandular epithelial structures 1 a dif 
fcrcntial charactenstie that it 1 quite evident 
that the mucus producin'’ epithelial cell is a 
diiterentiation and growths from these cells 
retain with exceeding tenacity this particular 
characterization 

The cell of a neoplasm that show prac 
tically no tendency to control themselves 
rapidly mfdtrate the adjacent structure and 
by utilizing the va cular system as a mean of 
metastasis set up colonics m various parts of 
the body which in turn keep on producing 
their own kind of cells tin illy with fatal 
re ult On the other hand if the cells of a 
neoplasm show a marked tendency to control 
them clye> by differentiation the neoplasm 
will grow slowly and show very little tendency 
to metasta ize (3) 

Carcinoma that arises from the rcgcncrativ c 
cell of ^land or secretory epithelium should 
be termed adenocarcinoma or gland carcinoma 
1 r h i 
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Fi I Colloid carcinoma of asccndins colon pmdcd i 
with mucus formation Rraded 4 Most of the cells show 
mucus formation with much mucus alon the ciIrc of the 
acini and distention of the acini with colloid maternl slain 
in„ lightl) with mucus stain ni Some darker taimng 
mucus material is su pen led in the colloid The mucus 
stains red the remaining tissue blue Mucicarminc stam 
picric and acetic acid luxation X60 

because \\hcne\cr differentiation take place 
it IS usuallj toward a glandular or «tccrcton 
Upc of epithelium Carcinoma of the large 
into tine and rectum arc nearl> ahva>s 
adenocarcinoma with a tendenej toward the 
formation of mucus Ihc mucus onginateb 
m the epithelial cells of the carcinoma 
Droplets of mucus are seen arising within the 
cj toplasm of epithelial cells of the goblet t>pc 
and in adenocarcinoma mucus is found within 
the acini Epithelial cells containing thc&c 
droplets can practicall> alwa>s be found in the 
immediate vicinit) of extracellular mucus 
In this stud> sections were made from 188 
cases of carcinoma of the large intestine and 
rectum Ihc sections were taken fiom fre h 
operatue specimens and from pathological 
museum specimens which had been pre er\cd 
in 10 per cent formalin for from to 30 
months The sections were fixed in alcohol 
and acetic acid when receued at the time of 
operation and in picric and acetic aads 
when obtained from the museum {5) All 
sections were stained with mucicarmine 
according to the following technique (1) 
fix fresh specimens in alcohol and acetic aad 
for 24 to 48 hours fix older specimens (pre 
ser\ed m formalin) m picric and acetic acids 
for 24 to 48 hours (2) wash in running tap 



I ig 2 Section from •ulcnocxrcinoma of rectosi mold 
gnlcil 2 witb mucu formation gratjed i Mucus is scon 
in man> of the ctll a large and small globules and al 0 
along Ihe free surfaces of the cell and in the acini 1 
Mucicarminc stain picric and acetic acid fixation X60 

water for 24 hours (j) (Ich>dratc in 80 per 
cent alcohol for 6 hours (4) clch>dratc in 95 
per cent alcohol for 4 hours (5) dehvdrate in 
absolute alcohol for 6 hours (6) place m equal 
parts of toluol and paraffin in an oxen at 
^2 degrees C for i hour (7) embed in paraffin 
in an o\cn for 2 hours (8) cut sections about 
8 microns thick (q) slam with alum hoima 
tox>lm for 3 minutes (10) decolorize with 
acid alcohol (11) immerse in an aqueous 
solution of lithium carbonate for 2 or 3 
minutes to bring out the blue color examine 
the section under the microscope to determine 
the depth of the stain at this stage (12) wash 
in water (13) stain with mucicarmine for 
from 10 to 20 minute examine under the 
microscope to determine the depth of the stam 
and the length of time of staining nece sar> 
to make the differentiation clear (14) rinse 
in water (15) dehydrate in 95 per cent al 
cohol (16) clear with acetone for 5 minute 

(17) clear with carbolxjlol composed of i 
part of phenol crystals and 3 parts of xylol 

(18) clear with xjlol and (19) mount in 
Canada balsam The mucicarmine stain 
deteriorates rapidl> and must be freshlj pre 
pared e\ery few da>s It is prepared m the 
following manner 

A mixture of carmine i gram aluminum 
chloride o 5 gram and distilled water 2 cubic 
centimeters is heated under a small flame for 
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M UCUS is a M cid stick> ecretion 
produced Lj the goblU cell of 
mucous membranes and b> mucous 
glands It is found m ilmost all ctlmdncal 
and cuboidal epithelial membrane such i 
line the re piritorv and gdstro intt tinil 
tracts ( I ij and in the mucous glands ot the e 
tracts m the sain a from the mum secreting 
oland of the mouth such as the submaailhr> 
and sublingual gl ends ind the mucous glands 
of the tongue m the bile from the mucous 
glands and the ^oblet cells of the mucous 
membrane of the large bile ducts m the 
gall bladder from its mucous ghmls tnd in 
the urine (6) 

In the hroC mte tine mo t of the cell of 
the epithelial surface and the mucous glands 
are goblet cells Mucus i hid down within 
the e tells in the form ot granules or globules 
of muugen The e granule e\entuall\ well 
up to form globular masse which clump 
tOoCthcr and t,rtatl\ distend the part of the 
cell neare t the free border and are extruded 
as mucus Ihe e ^oblet cells or mucus 
secretin" cells are not mere temponrv 
modiheation of the ordinarv columntr epi 
thehal cells but are permanenfK diUtrcn 
tiated cell Alter discharging their mucu 
thev again term a tresh uppU (ii) 

Bizzozcro found that the mucous cell as 
well as the protoplasmic cells an e from un 
differentiated elements but in the embrxo 
onl) the protoplasmic cell i pre ent the 
mucous cell an e from a 1 itcr differentiation 
Sacerdotti found that mucous cells differ 
entiatcd earh m the cmbr\o of a cOw In a 
3 5 centimeter fetus he tound certain cell 
groups beginning to tjrm and surround a 
mucus cont lining ca\itv and in a 7 ccnti 
meter fctu he found mucous cells m the 
rectum ind a few in the duodenum and ilcum 
Bagin k\ discoiered in a 4 month human 
fetus that there wa slight formation ol 
glands in the colon but th it the mucous 
membrane was composed of flat epithelium 
Ab4m fh bmd hPI fhCl Sh 
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In a ; month fetus he found well developed 
glands everywhere and the epithelium cylin 
dncal often changing to the goblet type Ob 
serv ations concerning the rectum w ere similar 

Von der Leyen did not find goblet cells m 
which mucus could be demonstrated in the 
colon of a / centimeter fetus but they were 
numerous and distinct m the newborn and in 
older children 

By cellular differentiation is meant the 
tructural thanf,cs which take place m the 
evolution of an adult tissue cell (7) 

1 he conception that the presence of cellu 
lar cliffertntiatnn is unfavorable to the con 
tmued growth of carcinoma cell is based on 
the unwritten law in general biologv that the 
power of cellular production is inverselv 
proportional to cellular differentiation If 
the law I correct car inoma cells which show 
partial differentiation must of necessity grow 
less rapidly than carcinoma cells without 
differentiation (12J 

Robertson states that the appearance of 
mucus droplet in cells of growths an mg from 
any glandular epithelial structures is a dif 
ferential characteristic that it 1 quite evident 
that the mucus producing epithelial cell is a 
differentiation and growths from these cells 
retain with exceeding tenacity this particular 
char ictenzation 

The cells of a neoplasm that show prac 
tieally no tendency to control themselves 
rapidly inhltrate the adjacent structure and 
by utilizinc the vascular svstem as a means of 
metastasis set up colonics m various parts of 
the body which in turn keep on producin 
their own kind of cells finally with fatal 
result On the other hand it the cell of a 
neopla m show a marked tendency to control 
themselves by differentiation the neoplasm 
will grow slowly and show very little tendency 
to metasta ize (j) 

Carcinoma that an es from the rc„enerativ e 
cells of gland or secretory epithelium should 
be termed adenocarcinoma or gland carcinoma 
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1 1 I Colloid carcinoma of asccndin colon f^ridctJ i 
vith mucus formation graded 4 Most of the cell show 
mucus formation with much mucus along the c i of the 
acini and di tention of tlie acini w ith colloid material stam 
m li ht\> \ ith mucus stain hi Some darker staining 
mucus material is su pended m the colloid The mucu 
stains red the remaining tissue blue Mucicarmme tain 
picric and acetic acid fixation X60 

because whenever <\increntnlion like phcc 
it IS usuall) toward a ghnduhr or sccrctor> 
t>pc of epithelium Circmoma of the hrge 
into tme md rectum 'tre neirl) 'ilwa>s 
'tdcnoc'trcmoma with a tendenej toward the 
formation of mucus The mucus originates 
in the epithelial cells of the carcinoma 
Droplets of mucus are seen arising within the 
c> tophsm of epithelial cells of the goblet type 
and in adenocarcinoma mucus is found within 
the acini Epithelial cells containing these 
droplets can practicall> alw a) s be found in the 
immediate Mcimt) of extracellular mucus 
In this stud) sections were made from ibS 
eases of carcinoma of the large intestine and 
rectum The sections were taken from fre h 
operative specimens and from pathological 
museum specimens which had been pre erved 
in 10 per cent formalin for from 2 to 30 
months The sections were fixed in alcohol 
and acetic acid when received at the time of 
operation and in picric and acetic aads 
when obtained from the museum (5) All 
sections were stained with muacarmine 
according to the following technique fi) 
fix fresh specimens in alcohol and acetic acid 
for 24 to 48 hours fix older speamens (pre 
served m formalin) m picric and acetic acids 
for 24 to 48 hours (2) wash m running tap 


I ig 2 Section from adenocarcinoma of rcctosi mold 
gra led 2 with mucus formation grade i 3 Mucus 1 een 
in man) of the cell a large and mall globules and al o 
along the free surfaces if the cell and in the acmi iii 
Mucicarmme slam picric and a ctic acid fualion X60 

water for 24 hours (5) (leh)dratc m 80 per 
cent alcohol for 6 liours (4) dchvdrate m 95 
per cent alcohol for 4 hours (5) dch>dTatD m 
absolute alcohol for 6 hours (6) place in equal 
parts of toluol and parafiin m an oven at 
52 degrees C for i hour (7) embed in parafiin 
in an oven for hours (8) cut sections about 
8 microns thick (0) stain with alum hama 
toxvlm for 3 minutes fio) decolorize with 
acid alcohol (11) immerse m an aqueous 
solution of lithium carbonate for or 3 
minutes to bring out the blue color examine 
the section under the microscope to determine 
the depth of the stam at this stage (1 )wash 
in water (ij) stain with mucicarmme for 
from 10 to o minutes examine under the 
microscope to determine the depth of the stam 
and the length of time of staining neccasar) 
to make the differentiation clear (14) rinse 
m water (15) dehvdratc m 95 per cent al 
cohol (16) clear with acetone for 5 minute 

(17) clear with carbolx)lol composed of i 
part of phenol ciystals and 3 parts of \)lol 

(18) clear with x)lol and (19) mount in 
Canada balsam Ihe mucicarmme stam 
deteriorates rapidl) and must be freshl) pre 
pared ever) few da)s It is prepared in the 
following manner 

A mixture of carmine i gram aluminum 
chloride o 5 gram and distilled water ■’cubic 
centimeters is heated under a small flame for 
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minutes and then made up to too cubic 
centimeter %\ith 50 per cent alcohol It is 
then reads for use Mucicarminc stains 
mucus and mucus containing tissue a \ivid 
red in marked contrast to the surrounding 
tissue which IS stained more or less blue 
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Each case was graded microscopicall> b\ 
Broders according to his method of grading 
malignancv and a s>stem was devised for the 
purpose of grading the number of mucus 
forming cells m carcinoma of the large in 
te tine and rectum (Table I) Mucus was 
graded i when from practically none to 5 per 
cent of the cells seemed to be involved in the 
secretion of mucus as ev idenced b> the mucous 
globules contained m the cel! and the mucus 
extruded therefrom and King m the im 

TABLE 1 —COMPARISON OF THE CRVDING OF 
THE AMOUNT OF MLCIS TO TIIF M VLIG 
NANCa IN VLL CVsES OF TARCINOM V 
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TABLE II — COMPVRISON OF THE GR/\DING OF 
THE \MOUNT OF MUCUS TO TIIF GRADING 
OF MALIGNANCY IN COLLOID CYRCINOMA 
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mediTte MCinitj of Uic cells Tlont its free 
border graded 2 when from 2^5 to 50 per cent 
of the cells were producing mucus graded ^ 
when from 50 to 75 per cent of the cells were 
producing mucus and graded 4 when from 
75 to 100 per cent were producing mucus 
Table I shows that m almost all of the case 
the percentage of mucus secreting cells is 
m\ersel> proportional to the grade of malig 
nanc> Ihis conforms to Ilrodcrs basis of 
grading malignancy on cell difTercntiation 
the formation of the secretion of mucus being 
e\ idence of differentiation (Figs 1 to 4) 

The so called colloid carcinoma is an ex 
ception There were 22 colloid carcinomata 
m this senes (Table II) In the less malignant 
t>'pe of colloid carcinoma there docs not seem 
to be an increase in the number of mucus 
forming cells as compared to those found in an 
adenocarcinoma of the same grade How.e\ er 
the amount of mucus is increased as the stain 
ing indicates This is probably due to in 
creased actnity on the part of the mucus 
forming cells The acini are greatly distended 
and contain colloid like material which takes 
the mucus stain poorly or not at all This 
colloid like material contains small suspended 
particles which take a typical mucus stain 
and appear to be true mucus Wells believes 
that the mucin of colloid carcinoma of the 
gastro intestinal tract is the same as normal 
mucin from the same source thickened by 
partial absorption of water from the pressure 
of retention m a closed cavity and mixed 
with larger or smaller quantities of other 
proteins derived from cell degeneration or 
from V ascular exudates In colloid carcinoma 


of the higher grades especially in those graded 
4 mucus seemed to be greatly in excess Par 
ham found that tlie signet ring colloid car 
cinoma was the most malignant t\ pc of colloid 
carcinoma Such was the case in tins sene 
the only cast of singet ring carcinoma were 
those m which the malignancy was graded 4 
(Fig 5) No goblet cells or cells which re em 
bltd the typical mucus secreting cells were 
found vet almost all of the cells were of the 
signet ring type ind were lillccl with mucus 

CONCLUSIONS 

I 1 he presence of mucus in carcinoma of 
the large intestine and rectum is the result of 
partial tlifferentiation of the carcinoma 

1 he more malignant the carcinoma or 
the Ic s the extent of differentiation the less 
numerous are the mucus secreting cells and 
V ICC V cr a 

3 1 he number of mucus secreting cells in 

the carcinoma IS inver cK proportional to the 
grade of malignancy 
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minutes and then made up to loo cubic 
centimeter with .,0 per cent alcohol It is 
then reach for use Mucicarmine stain 
mucus and mucus containinj, ti uc a \i\id 
red m marked contra t to the surrounding 
tissue which i tamed more or It blue 
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Each case was graded microscopicilh b> 
Broders according to his method of grading 
malignancv and a system was de\ised for the 
purpo e of grading the number of mucus 
forming cells m carcinoma of the large in 
tc line and rectum fTable I) Mucus was 
graded i when from practicall> none to 25 per 
cent of the ctlls seemed to be inaoKed in the 
secretion of mucus as evidenced b\ the mucous 
globule contained in the cell and the mucus 
extruded therefrom and King m the im 

TVBLE I — COMPVRlbOV OF THL GRVDISG OF 
THE AMOUNT OF MUCUS TO THF MALIG 
N\NC\ IV \LL CAsrS OF rVRCIVOMV 
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TVBLE II — COitPVRISOV OF TIIE GR.\DING Ol 
THE VMOUVT OF MUCUS TO THF GR.\DING 
OF M\LIGN'.NC\ IN COLLOID CARCINOMV 


M U i 


M 

C 

P t 






I 

6 

4 

6 

ICO 0 

1 

8 

i 

5 

<2 S 

! 


4 

1 

17 y 

3 ! 

( i 

3 

4 1 

bb b 



4 

2 

U 1 

4 


4 

2 

ioo 0 


'•g t g lype 


mediate Mcinitj of the cells along its free 
border graded 2 when from 25 to per cent 
of the cells were producing mucus graded ^ 
when from 50 to 7^ per cent of the cells were 
producing mucus and graded 4 when from 
7S to TOO per cent were producing mucus 
Table I shows that in almost all of the case 
the percentage of mucus secreting cells is 
in\ersel> proportional to the grade of malig 
nanc> This conforms to Broders basis of 
grading malignancy on cell differentiation 
the formation of the secretion of mucus being 
e\ idence of differentiation (Figs i to 4) 

The so called colloid carcinoma is an ex 
ccption There were 22 colloid carcinomata 
in this senes (Table II) In the less malignant 
type of colloid carcinoma there docs not seem 
to be an increase m the number of mucus 
forming cells as compared to those found m an 
adenocarcinoma of the same grade However 
the amount of mucus is increased as the stain 
ing indicates This is probably due to in 
creased activity on the part of the mucus 
forming cells The acini are greatly distended 
and contain colloid like material which takes 
the mucus stain poorly or not at all This 
colloid like material contains small suspended 
particles which take a typical mucus stain 
and appear to be true mucus Wells belicv es 
that the mucm of colloid carcinoma of the 
gastro intestinal tract is the same as normal 
mucin from the same source thickened by 
partial absorption of water from the pressure 
of retention m a closed cavity and mixed 
with larger or smaller quantities of other 
proteins derived from cell degeneration or 
from \ ascular exudates In colloid carcinoma 


of the higher grades especially in those graded 
4 mucus seemed to be greatly m cxcc s Par 
ham found that the signet ring colloid car 
cinoma w as the most malignant ty pc of colloid 
carcinoma Such was the case in this sene 
the only cases of singct ring carcinoma were 
those in which the malignancy w is graded 4 
(I ig 5) >>o goblet cells or cells which rt cm 

blt(l the typical mucus secreting cells were 
found yet almost ill of the eelK were of the 
signet ring type ind were tilled with mucus 


CONCIUSIONS 

1 I he presence of muevvs in c ircmoma of 
the large intestine ind rectum is the result of 
partial differentiation of the carcinoma 

1 lie more mihgnant the carcinoma or 
the Ic s the extent of diffcrenti ition the less 
numerous are the mucus secreting cells and 
yicc ver a 

I 1 he number of mucus secreting cells in 
the carcinoma is inv crscly proportional to the 
gride of malignancy 
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SURGER\ G’iNECOLOG\ AND OBSTETRICS 


VAGINAL HERNIA' 

By JAMES C M \SSON MD F\CS \nd HAROLD E SIMOV MD Rcc e ter Mt'f't ota 


A PORTION of the abdominal content-j 
which pushes a peritonea! sac through 
an opening in the pelvic floor and 
presents it elf m the vagina constitute'* a 
vaginal hernia The condition is ver\ rare 
and 1 frequcntlv not recognized clinicallv 
Often onl> after the failure ol one or more 
attempts at the surgical repair of a suppo-^ed 
cvstocele or rcctocek ib the true nature of the 
condition discovered 

Five cases of vaginal hernix exclusive of 
the postoperative tvpe have been observed 
at the Ma>o Clinic and have been made the 
basis of this discussion 

LirFRATURE 

The number of cases of vaginal hernia rc 
ported in the literature is surprisingl> small 
Among the first case reported according to 
Barker and Svveetser is one b\ Garengeot in 
the earl> part of the eighteenth centurj and 
another b> Sir Astle> Cooper in (4!o4 
Svveetser in 1919 reported one case and dis 
cussed the occurrence and the v arious t> pes of 
vaginal hernia He also considered m some 
detail the differential diagnosis Miles in 
1926 m a critical review of the literature 
anal>zed 9 cases which had been reported 
with sufficient detail and accurac> to make 
them of value and to these he added the 
reports of 2 cases which he had observed 
personallj He discussed the various tvpes 
of pelvic hernia and suggested an excellent 
classification of them on an anatomical basis 

CLASSIFIC VTION 

In Miles classification all hernias which 
pass through the pelvic floor are classed as 
pelvic hernias These are subdivided accord 
mg to their point of egre s pudendal hernias 
present in the labia perineal hernias in the 
perineum and vagina! hernias in the vagina 
Miles has subdiv ided v aginal hernia into the 
anterior and po tenor varieties depending on 
the relationship which the sac bears to the 
uterus He does not group postoperative 

Rdbf hW SgMsoc 


vaginal hernias separate!} Thej form a di 
tinct type and should be included in a third 
subdivision m this classihcation 

eVSE rCPORTS 

C VSE I A m n 44 \ears oil who had bee 
pr gn t 4 time ha 1 n ti d r nc n ih right 
lov r quad nt of th b 1 m ad pam radi t ng 
d th ght 1 g Lv r in th last pr g a \ 6 

vear pr 1 us t m ti at the Mavo Clini 

Th svmptom ha I g aduall be om m r \ e 

a I w r aggr at d h n sh a o h feet 
Ih e muU pi fb mvomata of th ut rus 
1 a \ II mark d aginal hernia thro gh th cul 
d sa f D gla Tot I bd m al hvst r ctomv 

s p f m 1 both tub sad ova 1 s er r m d 

an I th igm 1 1 a util d t bl t r t the cul de 

s (.0 aks n I a u tf 1 a d after tie 
a 1 missed then as no r currenci of th h 
CvsE Th pvti nt a man g d 4 v 
h hdb pgatstm was m d 1 
9i<) In 1907 permeorrhaphv had bcc p rformed 
on acco nt of a upp cd t to cle The condition 

u d a d 6 m th 1 t r ut nn sp on as 

performed the v x as mput t d d ther 

p nneorrhaphv as pe fo m d Aga there as 

urr n c Since ihe onset of the first sv mptoms in 
9 7 there h d be n attack of abdominal pain an 1 
distent on wh ch h d r nth b c m m e se r 
and had been a ompnedbvvomt g 
Th p ts nt V a m de at 1 \ obese The ute us 
was loos l> attached to the a tenor abdominal wall 
E t ally the perm um v as in go d ondition but 
th mus les h d s p rated and pro d d no pport 
A mass about o ent m t rs n d m t p sh d 

the post nor vag n 1 all forn d nd p s nt d at 

the vul a There as a >st el of m de ate 
lat I aginal hvste ctomv as pc form d the 
lo cr half and the it or of the uterus bei g e 
mo cd The hernial sac a solated and x d 

and its stump tog ther th the bladd r as 

sutured to th fundus of the uterus hi h had 
maincd adh nt to the anterior abdominal 11 
Th operat was compl ted as a permeorrh phv 
T o years I ter the pat t was in good h Ith 
Th re was slight bulg ng to the vag a hi h 
c used her no con e e The abdominal 
sympt ms had be n ent ly leved 

Case 3 Avomnfisy r fag h had been 
preg nt lo t me ompl med of a m s which had 
prot udedfr mth aginaforsv ar Supportsh d 
been unsat f ctory and ritat ng 
The pat nt \ e gh d 48 pou d P ot ud ng 
f m the vagina a larg m s h cl c n ted of 
th ut us and a tumor abo t o ntim ter n 

Om h N b l mb 8 j 
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Micosa Penion^um 

Irite un<9 


I LonRitudiml cction throu li the j I i si in 
a pa tenor \ ajj.iml herni » 

diameter Nshich pushed the posterior \nj,unl wall 
forward The rectum formed part of the ma s but 
when this was pushed back the major portion of the 
mass remained 

\ two stage operation ssas performed The abdo 
men was opened through a low median line meision 
and the uterus was firmly fired to the abdominal 
wall Appendectomy was also performed Three 
weeks later a postenbr \aginal flap was dissected 
high up and the hernial sac isolated and opened Its 
contents, loops of the small intestine the rectum 
and the sigmoid were replaced in the abdomen 
The crccss portion of the sac was resected and the 
opening into the abdomen was closed b> a spiral 
suture I enneorrhaphy was performed m the usual 
manner Conyalesctiice yvas uneventful I civic 
erammation at the time of dismissal disclosed no 
bulging of the posterior vaginal wall 

Case 4 The patient a woman aged 39 had 
children aged 8 and 10 >ears respcctivel> I ight 
>eacs pce\ious to examination an operation for a 
supposed prolapse had been performed and the 
uterus fixed to the anterior abdominal wall The 
s>mptoms recurred as soon as the patient stood up 
Since then the condition had become progressively 
worse and for 4 >cars a mass had protruded bc>ond 
the vulva 

Examination disclosed a complete uterine pro 
lapse and marked cjstocele There was a large mass 
about 25 centimeters m diameter which pushed the 
posterior vaginal wall forward and protruded from 
the vulva i he lertum could be isolated from this 
mass A diagnosis of complete uterine prolapse with 
marked cjstocele and rectocele and posterior 
yaginal hernia was made and an operation was 
advised A Ma>o vaginal hjstcrectomj was per 
formed and both tubes and the left ovary were 



removed \ plastic closure was made complctel) 
obliterating the y agmal canal b> lateral approxima 
tion with interrupted sutures of chromic catgut 
Cony alcsccnct was uncyenlful and the patient was 
dismissed with the wound healed 

C\si 5 The patient a woman aged 57 had been 
marncil for 31 years presious to examination at the 
Ma\o Clinic She had had 3 children and 1 mis 
carnage Following the birth of the youngest child 
m 1904 a protrusion from the yagina appeared 
which was noticeable when the patient strained or 
stooil but which disappeared when she lay down 
In 1906 the left ovary and the appendix were re 
moved and internal shortening of the round liga 
ments and perineorrhaphy vvere performed Three 
years after this operation there had been recurrence 
of the protrusion so marked that it interfered with 
walking In 1913 the Kochcc operation for prolapse 
was performed but 3 months later the protrusion 
suddenly reappeared and since then has gradually 
grown larger There had been backache at times 
On examination in 1927 the uterus was found to 
be in good position but there was extensive bulging 
of the posterior vaginal wall more marked when the 
patient stood The perineum was m good condition 
At operation a flap was dissected free from the 
posterior vaginal wall and from a thin walled sac 
extending down in the median line along the anterior 
wall of the rectum this sac was identified as pen 
toneal It was apparent that the protrusion was 
caused by a posterior vaginal hernia There was 
very little rectocele Ihe sac was dissected free as 
far up as possible and a high perineorrhaphy per 
formed below it Ihc abdomen was opened and the 
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I 3 t / tl p m ft U J p sal r ih 
h I sa 

herni I sac hiuh \as po ten to th uterus a cl 
em rged th ough or open d into the cul de sac of 
Douglas ^ as verted and sutur d to th posterio 
surface of the wall of the utcr > The cul de sac 
was obliter ted by a senes of purs stri g sutures 
and the operation complet d b> suturing th ut rus 
nto th abdonunal >all Convalescence was un 
eventf 1 and when the patient was dismissed i 
month later there had been no re urrence 

Sli^PT03Z^ AND DIAG>OS;S 

The symptoms of vaginal hernia are not 
characteristic and frequently do not sugge t 
the correct diagnosis which may not be made 
until the peritoneal sac is discov ered when the 
flap of vaginal mucosa is dissected upward 
preparatory to perineorrhaphy The patient 
has usually been pregnant but may never 
hav e borne children I he pre ence of a mass 
inside the vagina or protruding beyond the 
vaginal orihce usuallv causes the patient to 
seek medical attention The symptoms fre 
quentlj date from a sev ere strain or childbirth 
and the mass tends to become progressively 
larger Unless complicated by adhesions 


Hernial sac 



I b 4 Obl t t f th 1 d sa f U I by 
m f p tt.tr 

stnngulation or the pre ence of a neoplasm 
the hernia reduces spontineousjy »hen the 
patient lies down but promptly recurs on 
coughing straining or standing When the 
hernia IS large It may interfere with walking 

r requentl} one or sev eral surgical attempts 
have been made to correct thi condition 
However if its true nature has not been 
recognized which is often the case and it has 
been treated as a cystoccle or rectocelc it 
promptly recurs when the patient hrst stand 
Recurrence under these circumstances is the 
moit stiggcstue S)mptom ol ubick tbe pd 
tients may complain 

On superficial examination a vaginal hernia 
IS not readily differentiated from a rectocele 
or a cystocele but a more careful examination 
will Usually reveal its true nature In some 
cases the perineum is normal but since the 
majority of the patients have been pregnant 
a number of times there is usually relaxation 
and frequently laceration The mass may 
present within the vaginal oriJice or it may 
project beyond it depending on the size of 
the hernia which is often much larger than 
the average cystocele or rectocele If the 
contents of the sac include a portion of the 
small Or large intestine manual reduction is 
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often iccompanicd b> i gurgling sound or 
sensation produced b> the gas and liquid in 
the intestines and the mass ma> be rendered 
t}mpanitic to percussion b} the gas in the 
included bowel While an> or all of these 
charicteristics ma) be lacking there is one 
constant and tj'pical sign of posterior \agiml 
hernia which is disclosed on rectal c\anii 
nation V hen the hernia is in the \ agma the 
finger introduced into the rectum will rcadilj 
demonstrate that the bulging of the rectum 
into the \ agina no matter how marked con 
stitutes onl> a small portion of the mass 
Anterior \ aginal hernia ma> be distinguished 
from c>stocele b> the introduction of a sound 
into the bladder 

While displacement of the peKic organs is 
not necessarily part of the picture m \agmal 
hernia it is ratW common and \ arsing dc 
grees of rectocclc cystoccle prolapse or 
uterine in\ersion may be associated with it 
Complications in cases of aagmal hernia 
are rare Strangulation is uncommon because 
the neck of the sac is usually \cry large in 
proportion to its size and there is little chance 
for constriction to occur e\en in the event of 
pregnancy Barker s case developed strangu 
lation v\hich recurred a number of times asso 
ciated with symptoms of intestinal obstruc 
tion In Case 2 in the present senes there 
were symptoms probably duo to partial 
strangulation which did not recur after the 
repair of the hernia 

Conditions which occasionally simulate 
vaginal hernia are cysts and tumors of the 
vagina They arc extremely rare however 
and usually may be readily differentiated by 
careful examination Miles has pointed out 
that cy sts of Gartner s duct are especially con 
fusing because they may be reduced on pres 
sure, the fluid returning along the duct to a 
cyst of the parovarium in the broad ligament 

ANVTOMICAL CONSIDERATION 
The posterior tvpe of vaginal hernia is the 
more common occurring about sixteen times 
as frequently as the anterior type In the 
posterior type the sac emerges from the 
abdomen through the cul de sac of Douglas 
and dissects downward between the anterior 
wall of the rectum and the posterior wall of 



the vagina (fig i) As the vaginal wall is 
pushed forward it is everted and drops down 
to form a soft pendulous mass which if 
sufiicicntly large protrudes from the vulva 
The pelvic floor according to Thompson 
IS a thick compact mass traversed by clefts 
or faults the walls of which arc normally in 
contact but which open to allow material to 
pass through them bymington states that in 
the mesial plane the pelvic floor is as a rule 
about 2 5 centimeters thick Laterally it 
vanes but is always thicker than in the middle 
near the lateral wall of the pelvis it is from 5 
to 7 5 centimeters thick Muscles and their 
fascial coverings compose this floor The 
most important of these muscles arc the lev a 
tor am and coccygcus representing in the 
human subject two of the tail muscles of low er 
animals The part of the levator muscles 
arising from the posterior surface of the os 
pubis passes backward lateral to the urethra 
vagina and rectum to its insertion in the 
sacrum and coccyx Fibers passing across 
between the urethra and vagina and the va 
gina and rectum constitute the pubo ure 
thralls and pubovaginahs respectively The 
levator am is according to Derby one of the 
most variable muscles in the body A con 
gemtal weakness or absence of these inter 
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communic'itmg fibers provides the predis 
posing condition m the development of 
vaginal hernia in the event of severe strain 
Such a strain comes during pregnanev when 
the tissues of the pelvis become lax ind con 
ge ted and the trauma of dehv erj is supenm 
posed From a consideration of the relative 
strength of the pelvic floor m its median and 
lateral portions it will be readiU seen that 
these hernias are likclj to occur m the median 
line and but rarel> if ever on either side 
unless thev pass through or entirelv lateral to 
the levator muscles as in the pudendal and 
perineal t\pe of pelvic hernia 

Anterior vaginal hernias emerge from the 
abdomen anterior to the uterus and follow 
downward m the plane of cleavage between 
the anterior vaginal wall and the bladder 

The coverings of the e hernias consi t onl> 
of the V igmal mucosa and the peritoneum 
The contents are in most cases portions of 
the small mte tine but in a few instances large 
intestinehasbeenfoundinthcm Otcasionallv 
when there has been a pcUic infection ad 
hcsions form within the «ac ind about the neck 
in such a manner that the intestine cannot 
pos ibl> pass into the hernn and the contents 
consist of fluid onlv 

LTIOLOOV 

Available data are insulTiucnt for draninj, 
(lehnite conclusions in regard to the ctiologv 
of vaginal hernia It i plausible that con 
genital weakness of the muscles forming the 
pelvic floor mav be an essential predispo ing 
factor especiallv when vaginal hernn i 
found in nuJhparou women In themajonty 
of cases however the hernia i acquired and 
follow pregnanev or some unu ual strain or 
octasionalU occurs with a cite or a large 
abdominal tumor In these case however 
It IS impo sible to av that there hail not been 
congemtal weaknc or fauUj development 
of the muscles of the pelv ic floor which might 
have been the c cntial predisposing factor 
If congenital w eakne s is not pre uppo ed to 
be essential it is difiieult to explain wh> there 
arc not more ases of vaginal hernia since the 
other factors namelv prcgnanc> unusual 
strain and abdominal tumor or ascites occur 
so commonI> 


irEATMFNT 

\a(^inal hernia should be treated surgicallj 
Untreated the hernia tend to enlarge and 
use of palliative measures such as supports 
of various tvpe has proved unsatisfactorv 
No Uniform procedure has been adopted in 
treatment because vaginal hernia occur so 
seldom and becau e co existing malpositions 
of the pchic organs varv o greath in differ 
ent case However certain well recognized 
pnnuples governing the treatment of hernia 
in general must bt adhered to in dealing with 
vaginal htrma There are three thing th it 
must be accomplished isolation of the sac 
disposal of the sac and repair of the deftet at 
the point of egress of the hernia from the 
abdomen The mean bj which the e ends 
can be t be iccomplished depend somewhat on 
the condition and position of the pch ic organs 

Isolation of the sac The ac ma\ be most 
successfuflj isolated through a vaginal mci 
Sion Sometimes a vaginal flap has been 
dissected free before the hernia is discovered 
and It remains onlv to complete the isolation 
of the sac through this mti ion It vaginal 
hernia ha been dia no ed clinicalh the 
usual incision for the repair nf a rectocele or 
cvstocele depending on whether the hernia is 
anterior or posterior houlclbemade and fh 
sac i olatcd (Fig 2) 

Dtsposil of the ill The hernial sac mav 
be disposed of either through the vaginal or 
the abdjminal route W] cn the operation 1 
performed thraUp,h a vaginal incision the 
contents of the hernia are pushed well up into 
th abdomen the ne k ol the sac is ligated 
and the uperfluoii portion excised II a 
combinevl tvpe of operation i to be used the 
hernia 1 reduced the ac pu htd up into 
the abdomen (Fig in et; and the repair of 
the perineum completed in the u ual manner 
(Fig i) Ihen when the abdomen 1 opened 
the sac 1 completeh inverted and sutured 
to the posterior wall of the uterus or some 
times the exec s tjs ue 01 the sac is excised 
andtheopemnoClo edbv apurse string suture 

Repair of the defect at the point of caress of 
the hernia If the neck of the sac is easil> 
acce ible repair of the defect at the point 
of egre s of the hernia ma\ occasionallj be 
ac omplished through the vaginal mci ion 
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When the sic is dispo'icd of in this imnncr 
the Ics'itorcs 'ini nre dr'wsn tot»clhcr iiid the 
opention completed ns n hij^h penneorrh iph\ 
Ho\\c%cr repnir of the defect m the pchic 
floor js most ‘^ntisfictonh enrned out lhrouj,h 
nn abdominil incision V crus of pure 
string sutures is utilized to obiiter ite the eul 
de sne of DougHs (1 ig 4) when the herni i is 
posterior nnd the \esieo uterine space when 
the hernn is nntenor to the uterus In some 
eases the colon miN be utilized to to\ er o\ er 
the weak point in the pclMC floor 1 he oper 
ation ma> then be eompleted b\ the come 
tion of anj uterine displ leement th it m iv be 
present When the patient has pissed the 
child bearing the uterus m u be h\e<l 
into the anterior abdommd w ill II ig >,) 
Special cases Vvinil hernns in issoci 
ation with certain t\pcs of pehie displace 
ment require speei il U pcs ol rep iir In t isc 
of posterior \ iginal hernia assocuted with 
uterine prolapse of ad\ meed decree the 
the patient being near or p isl the menopause 
an operation ina> be pcrlormcd cntircK In 
the \aginal route A vaginal flap is dissected 
free as prebminar) to penneorrhaphv the 
hermd sac is i«oUtC(l and dtsjiosed of as 
described a Ma\o vaginal hvslereetomv is 
performed the broad ligiments arc sutured 
together well posteriorly and the operation is 
completed as a penneorrhaphv or the vagin i 
ma> be obliterated with approvimatinr, su 
tures of chromic catgut Iwo eases in this 
senes were treated in this manner 

Ihe abdomen ma> be cvplorcd prchmmarv 
to the aaginal operation when abdominal 
complications make it desirable The neck of 
the sac is closed by a senes of purse stnng 
sutures and the cul de sac of Douglas is 
obhteritcd at the same time Isolation of 
the sac and remov al of the superfluous tissue 
as well as an> plastic operation on the v agina 
ma> be accomplished as a second stage either 
at the time or later 

When the first stage of the repair is per 
formed through a vaginal incision and the 
second stage is to be performed through an 
abdominal one the second stage should be 
carried out at the same time or before the 
patient IS permitted to be up otherwise these 
hernias usuaU> recur 


SUMll \RV 

Vi^jinl hernns arc rare \ surprisingh 
small number have been reported m the 
hlcralurt ind onU 5 ha\ c been obscrv cd it 
tlic Mavo Clinic 

Uic svmptoms art not characteristic and it 
is only rarelv that a diagnosis is made prev lous 
to opention 1 requentU the true niturc of 
the condition is o\ crlooked cv tn at operation 
and It m i) be on!> after the f iilure of one or 
repcitcd operations that the correct diagnosis 
IS made Cartful evaminations will eliminate 
these errors 

Ihe etiologv is not delinitelv known but it 
seems plausible tint congenital weakness of 
the muscles which form the pelvic floor may 
be the prcdi posing fictor in the production 
of mam if not all of the casts 

Ihe ireitmcnt is surgicil and while it has 
not btm stindardizcd because of the varii 
turns m the compile Uing pelvic conditions 
the principle of an adequate procedure arc 
well (Ichned iiul correspond to those govern 
mg the treatment of hernias elsewhere 
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SURGERI GYNECOLOGY AND OBSTETRICS 


PYURIA IN CHRONIC UNCOMPLICATED PROSTATITIS' 

By ALEC HORWITZ MD Rochester JIivnesota 
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AND 

WILLIAM II \ONL\CKUM MD Roqiester MLwrsoi\ 
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T he histones of 500 cases of chronic 
prostatitis uncomplicated by disease of 
the upper part of the urinary tract or 
bj urethritis chosen at random from the files 
of the Ma>o Clime ^ere studied in order to 
determine the incidence of p> uria The micro 
scopic eramination of the secretion in such 
cases the number of pus cells m each high 
pow er field the presence of degenerated 
ieucocjtcs and their clumping ill enter into 
the diagnosis 

The grading of prostatitis on the number of 
pus cells m each field (centnfugalized) is as 
follons normal r to 5 cell? prostatitis 
graded 1 5 to 15 cells prostatis graded 3 15 
to 50 cells prostatitis graded 3 50 to 150 
cells and prostatitis graded 4 150 cells or 
more 

The grading of p> una on the number of pus 
cells m each high power field is as follows 


pus graded i i to 20 cells pus graded 2 20 to 
50 cells put. graded 3 three fourths of high 
power fiefd filled with pus cells pus graded 4 
whole field packed with pus cells In male 
patients urine w as considered normal if there 
was no pus However the limits of i to ro 
pus cells m each high power field usually 
considered negligible 

The cases for studv were divided into four 
arbitrar> groups (i) tho e m which clear 
urine (no pus cells) was present ( ) those m 
which there was pus graded i i to 10 cells in 
each field U negligible quantit>) (3) those 
in which pus was graded i with 10 to so cells 
in each field (mdd pvuna) and ( 4 } those in 
which pus was graded 2 or more (marked 
p>una) Onlj cases of chronic prostatitis 
graded from to 4 were studied The m 
cidence of venereal disease and the relation 0/ 
chronic prostatitis with and without such 
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disease to p> uria \\ is also noted The results 
of the stucK arc sho^n m Tiblts I to I\ 

COVCLLSIONS 

1 A history of gonorrhoea was dialed in a 
little more than half of the cases of prostatitis 
The fact that the incidence in the three grades 
of prostatitis (grades 2 3 and 4) was about 
the same would indicate that gonorrha?a 
bears no relation to the sc% entj of prostatitis 

2 In about one third of the cases the unne 
was clear and in about 8g per cent it was 
either normal or almost normal In ii per 
cent there was either mild or marked pyuria 


the more severe the prostatitis the more 
severe the p> una 

^ In about ij per cent of the cases in 
which gonorrheea was associated there was 
either mild or marked p> una 

4 In the cases of mild p>uria the more 
severe the prostatitis the less frequent the 
incidence of gonorrheea (86 per cent in cases 
graded 2 and 46 per cent m case* graded 4) 
The number of cases however is loo few in 
this group to warrant definite conclusions 

5 In the cases of marked p>uria gonor 
rhoca was present m approximately 80 per cent 
regardless of the sevent> of the prostatitis 
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I NFLCTIVL obteomjelitis rrji\ be defined 
IS a septicxmia which mct'ibtai.izts m 
bone The term schoolbo> s disease 
IS metaphoricaJI> descriptive o/ the usinJ age 
and sex of the victim Commonl\ an ob cure 
historj of ill health colds boils tonsillitis 
pneumonia or general rheum itic pains will 
precede the mild pram which localizes the 
disease m the end of a long bone and since 
few schoolboNs especiallv among the jKvorcr 
clas cs willingh forego their games for a 
simple cold certain school authoritie have 
found it advisiblc and provident to insure 
against the disastrous consequence and 
scquelT of this disease a historv of trauma is 
however frequenth ab ent and ostcomvcliti 
in association with simple fracture is a raritv 
Our professional objective in dealing with 
acute o teomjelitis is to avoid b\ means of 
carlj diagnosis and prompt urgicil treat 
ment prolonged suffering and ultimate ph\s 
icil deformitv Generallj even in neglected 
cases life can be saved but it must be borne 
in mind that in fulminating cases seplicamia 
w ill cause death how e\ cr careful the operator 
ma> be to e tablish free drainage turlhcr 
with p> imic cases the danger of pcncarditis 
must not be ov erlooked 

The primary object of the present paper is 
to define the early diagnostic signs of osteo 
mjcliti B> the iid of these the development 
of a focus can be su ce sfullj checked b\ 
immediate surgical interference and therebj 
much suffering can be averted 

THE IRIMAKV OSSFOUS FOCUS OF 
OSTFOMVELITIS 

Acute osteomj clitis starts in the shaft of a 
long bone in an area ometimes termed the 
metaphysis immediatel) beneath the epi 
ph>seal cartilage It occurs but rarel> in the 
epiphjsib proper so that the term cpiphj 
bills IS a misnomer for the acute dis as 
vnd in m\ opinion thi term should likcwi e 
be used onlv with great rc erve in lubercu 
lo IS The primarj focus of ostcomvehtis ib 


almost without exception within the can 
cellous bone from which position it spreads 
with variible ripiditv and extent to the bone 
marrow and to the periosteum hnall) the 
infection maj involve bv exten ion the intra 
mu cuhr planes subcutaneous tissue and 
contiguous joints Since the di ease aluavs 
begin in the center of i bone the use of the 
term peno titi m this condition should 
be di continued it cmvevs nothin'^ but an 
entirely trroneou ide i of the disease and 
suggest inadeijuatc tre Ument 

I he tarlie t charicten tie \mptom of 
icute osteomyelitis i pain anil tendernc son 
pressure with one tinker o\er the end of a 
long bone — britlH dt tnbibJe a one linger 
rheumatism ol bone this pain is seycrc m 
character it render leep impo ible and its 
onset I as oeiatid with high temperature 
frequently preceded by a rigor 'Hiesc fen 
physical signs irc certainly dia nostic of the 
onset of o teomyeliti and if operative pro 
cedure lollons promptly the ravage of 
chrome bone di ci e will be averted in all 
moderate infeetivn \t thi earl) stage of 
the infection negative radiological luidmgs 
arc the rule and there is no doubt that \ ra> 
examination of ca e of acute osteomyelitis 
within the first 4b hour is often a waste of 
valuable time and con cquenth a danger to 
the sufferers limb and life 
It must be emphasized that swelling 1 a 
litc symptom it appears only after or 3 
davs when the central ibscess has tracked 
through the vascular channels to the perios 
tcum and has formed the subperiosteal pock 
et This fact is of importance lor differential 
elngnosi since it will be recalled that the 
onsets of pam tenderne s and swelling are 
synchronous in acute rheumati m 

bo frequenth are the svmptoms of this 
disease misinterpreted during its early stage 
and false hopes rai ed by a ne^atiye radio 
logical report that I feel it is of importance 
to describe accurately the most con lant 
po ition of one finger pain and tenderne s 
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with respect to tich of the lon^ hoiKs m onkr 
tint climcnns maj sui)ject the l p<» Uions to 
digit'll pressure in 'll! dubious c nts oi rheu 
m'ltisrn Trob'ibU none of the following 
obser\ ations IS e'^sentnlh origin il m\n\ of 
them are confirmations of opinions bv \ \nous 
teachers and writers on this subjeil but o 
farasl imaware the\ haacnol hitlurlobcen 
recorded 's) '^tcmaticall> Ample j>rool thit 
these points of maximal tenderne ire of 
reasonable constancy ha\e liccn obt iinul ilso 
from the cxammation of museum spveimeus 
and of roentgenograms of chrome c i i 

POINTS or TrNDPRNFsS IS 1 \liIX 
C\srs OF \CUTI OSTI OMM IITIS I I 1 I It 
rx.TRl MITV (lies I XM) 2) 

I The intcro intern il aspeet of the luek 
of the humerus 

The posterior surface of the lower end 
of the humerus above the cpiplusoal line 

3 I he posterior surface of the upper end 
of the ulna 

4 The anterior surface of the lower end of 
the radius abov c the cpipln seal line 

LOWrr EMREMITX (lICS j \ND 0) 

1 The antcro internal aspect of the neck 
of the femur 

2 Ihe posterior aspect of the lower end of 
the femur iboi e the epiphj seal hne 

3 Ihe antcro internal aspect of tlic upper 
end of the tibia below the cpiph>scal line 

4 The posterior aspect of the lower end 
of the tibia above the epiphvscal line 

The last is the most common situation for 
osteomyelitis in the whole bod) and invicv 
of the li ibilit) of the ankle to trauma during 
school life memorization of this site and 
recolhction of the cliologv and svmptoms 
will obviate many mistakes and disasters 

diagnostic vvlue of r\diolo«icu ewaii 

NATION IN E\RL\ OSTEOMXELITIS 
It has already been indicated that m the 
Jnajonty of cases of acute osteomyelitis dur 
mg the first week radiological examination is 
a waste of valuable time and may prejudice 
the patients life There is however no 
doubt that if at the end of 48 hours the case 
has dev eloped a small local sw clling associated 


with pam vnd tcndcrnc'^s over the end of the 
bone the r uliolo^ist —by examining the 
minute details of prints of the limb taken 
from difTercnt positions — will be able to 
demonstrate bv the slight roughening of the 
osseous surface the exact position in which 
the central absce s make its exit such in 
form vtion is clcarlv of decided x alue to the 
operator If on the other hind marked 
ruiiological change in the bone are evident 
within tile first 4S hours after the discovery 
of the symptoms the ease is more probiblv 
one of tuberculous o teomy elitis 

Radiological examination UTord more con 
tiusivc evKlence when tlic cast has b<en nt^ 
Itctcd or overlooked because suflicient time 
will then have clipscd for decalcihcation of 
the bone to be perceptible and of course if 
the ease IS of the chronic type the radiolo 
gist s report is mv aluablc 1 he history of the 
cast will serve to differentiate instances of 
decalcihcation of bone due to hemorrhagic 
effusions— as in a crushed foot without frac 
lure or infection — or due to passive oedema of 
a limb from an injury eg a gunshot wound 

Ihtsc general statements arc illustntcd by 
the follow mi, eases 

Cvsr T RobmaJ i2\carsofagc collitlcd with 
a telcgruph boy wheeUng a bieyck ami limped 
home 7 days later she was setn at a hospital ind 
her case was diagno-)ed as rheumatism More 
acturitc cross examination of the mother would 
have revealed two important facts (1) thit the 
onsets of the pam and swelling were not synchron 
ous and (2) that the swelling when first noticed was 
o\er the end of the bone namely on the posterior 
surface of the tibia behind the internal malleolus 
ami was not at the time a general swelling of the 
whole ankle joint On the fourteenth da\ after the 
accident the operation took place from the usual 
situation on the posterior surface of the lower end 
of the tibia I evacuated half an ounce of pus from a 
small subperiosteal abscess and from the center of 
the bone To the casual observer the radiogram 
(I ig ro) was negative even at the end of 14 days 
but the slight hiatus in the outline of the compact 
bone (Tig 10a) corresponds cxactU in position to 
the opening through which the central abscess burst 
beneath the periosteum This girl in spite of the 
delayed treatment made an excellent recovery and 
a vear later Dr R L Poberts reported that with 
out the history he would not have known from the 
roentgenogram that the tibia had ever been diseased 

Cisr Dorothy J aged rj years had no hts 
totv of trauma but had sviflcted for 4 dayi* from 
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1 ute pain and tender ss in the lo\ cr end of ih 
femur Her t mperatu e on adm n n s 103 
dt rets F One fng r tenJern s wa or unt 
ju t above the ep ph> eal I nc m the pop! leal space 
Figure 1 shows the roentgenogram h ch is cgi 
live Ope ation disclo ed a n mal p rost urn but 
fluid dram of pus within the b n Compl te 
healing resulted n 6 eeks 

It IS unnecessary to quote or illustrate 
further cases in order to prove and emphasize 
the necessity for operitive measures ad 
vocated solely upon the clinical evidence 
even when the radiological picture discloses 
nothing abnormal 

POSITION A^D EXTENSION OF TJlE 
SUBPERIOSTEAL ABSCESSES 
Let us now consider an average case in 
which some swelling is present This swell 
mg may be due merely to cedema of the 
periosteum but much more commonly actual 
pus is found to be present at the time of the 
operation It must be emphasized again that 
osteomyelitis commences m the bone and 
therefore the term periostitis conveys a 
false pathological impression of the disease 
The central abscess m the bone probably finds 
its way to the surface of the bone through the 
vascular foramina and upon the number of 


these depends the ituation of tenderne s and 
subsequent swelling I he sites of the swell 
mgs which appear about 48 hours after the 
onset of acute infective osteomyelitis and 
their method of extension m the upper 
iremity are illustrated by Figure 3 and 4 

The subperiosteal abscess at the upper end 
of the humerus spreads equally m an anterior 
and posterior dire tion fl igs a and 4a) 
around the inner -side of the humerus and 
therefore lifts the important vessels inward 
away from the bone Early operation upon 
such a case will show in manv instance that 
the inflammation has not extended into the 
joint But unfortunately the capsule of the 
joint extends downward to be inserted into 
the peno teum of the humerus and there ore 
joint involvement at this situation doe occur 
early and commonly fPigs 3b and 4b) 
General cedema of the arm re ultin^- from an 
acute infection at the upper end of the 
humerus is often maximal over the lo ver por 
tion of the arm if this fact is recollected 
surgical exploration at the wron^ end of the 
bone will be avoided 

At the lower end of the humerus the sub 
periosteal absce s usually spread upward 
and laterally fFig 4c) more to the inner than 
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Itg S \faTimaI pcimts (f icn I rn s in early cases of osteomjcliti \ntcnc 
aspect ol lower extremity 

1 1 6 Maximal points of tenderness m early eases of osteomyelitis I o tenor 
aspect, ot lower cxlrem ty 

ri" 7 Sites of subperiosteal abscesses from o tcomyclilis \ntcrior aspict of 
lower extremity 

Dg 8 Sites of sulpenostcal abscesses from o teomyclitis Po tenor aspect of 
lox er extremity 

Fi" 9 Sites of subperiosteal absce scs from focus at the upper ind of the tibia 



to the outer side and graduallj evtends an 
tenorlj (Fig 3c) IntoKcment of the elbow 
joint b\ direct extension is common because 
unfortunately the bone in this region is vcr> 
thin and because a tongue of diaph>sis ex 
tends downwards to take part in the forma 
tion of the trochlear surface which separates 
the center of ossification of the internal con 
dyle from the rest of the tpvph>sis 

The subperiosteal abscess from the upper 
end of the ulna points backward and must 
be distinguished from olecranon bursitis a 
mild degree of which is also a natural con 
comitant of osteoraj eUtis in this position 
Joint in\olvement is rare except in neglected 
cases 

At the lower end of the radius the sub 
periosteal abscess (higs 3d ind 4d) extends 
upw ards and outw ards beneath the extensor 
tendons of the thumb and ma> point on 
either side of these Tenos> novitis of these 
muscles is usuall> present but this must not 
divert the attention from the recognition of 
the causal lesion in the bone 

The situations and modes of extension of 
the subperiosteal abscesses m the lower limb 
are illustrated by Eigures 7 8 and 9 


From the neck of the femur a small abscess 
(Eigs 7a and 8a) collects round the neck and 
at an early period although not mvanabh it 
will bur&t into the hip joint (Eigs 7b and 8b) 
This common and disastrous sequel is surely 
one which ma> more often be prevented 

When the central abace>s at the lower end 
of the femur emerge it lifts the loose pcrios 
tcum between the supracondylar ridges and 
then extends upward and laterally chiefly on 
the inner side (Eig 8c) and thus gams the 
anterior surface of the femur (Eig 7c) In 
volveraent of the knee joint is uncommon 
because of the relations of the capsule pos 
tcriorly and the presence of a subsynovnl 
pad of fat which protects the synovial mem 
brane anteriorly m adv anced cases but m 
fulminating c ise extension into the joint 
may occur together with separation of the 
epiphysis 

I rom the upper end of the tibia a central 
infection will spread downward along the 
subcutaneous anterior surface of the bone 
(Eig ga) but because of the do e proximity 
of the capsule of the knee joint to the septic 
focus joint invoUement is a verv common 
although avoidable complication (Eig pb) 
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From the lower end of the tibn the ib cess 
spreads inward and upward on to the anterior 
subcutaneous surface (Fik 8d and 7 d) 
"Marked oedema around the malleoli is a 
prominent feature thi m earlj cases is an 
effect of gra\it> and exploration will not 
reveal an> pus at this stage — indeed in 
cisions below the malleoli are mchcatue of 
erroneous location the\ are necessarv onU 
to open subcutaneous abscesses in neglected 
cases The ankle joint usuallj develops a 
serous svnovitis but suppurative arthritis 
there is extremely uncommon Acute 
osteom>ehtis of the hbula is easil> reeog 
nized and localized because the bone is 
subcutaneous 

The acute subperiosteal ab cess bears no 
relation in size to the central abscess indeed 
Nature maj have forestalled the surgeon so 
far as to leave the patient with a healing 
central le ion although an extensive sub 
periosteal absce s is present In such ca e 
no pus under tension will be found on drill 
mg the bone in fact if the patient tern 
perature is low and the aperture connecting 
the subperiosteal abscess with the central 
cavity IS large drilling mav be unnccc sar> 
just as a tooth need not alwa>s be removed 
when an abscess is pointing in the neck or on 
the face Before leaving the subject of the 
subperiosteal abscess it mav not be out of 
place to point out that bare bone is not 
necessaril> dead bone and that extensive 
sequestra involving for example one third 
of the bone are rare these can be produceil 
onlv through failure of the periosteum to 
burst subcutaneousl> so that a tension is 
created high enough to induce thrombosis ol 
the nutrient artene or through injudicious 
and rough investigation of the ab cess caviU 
at the time of the operation leading to rup 
turc of these vessel ObviousU the nutrient 
vessels to bone are of great importance and 
all operators should consequent!) be familiar 
with their situations 

POSITION VND rXTENSION OF SUBCUTVNTOUS 
VND INTRVMUSCULVR VUSCESSES 

The subcutaneous and intramuscular ab 
scLsses and their sub equent sinuses re ult in 
late cases from the bursting of the sub 


periosteal abscc s The) ma) point at either 
border of a cov ering muscle or ma) be directed 
awa) from the primar) le ion b) the case of 
spread along vessels or b) the influence of 
gravitv The po itions at which the) are 
commonl) found will now be indicated 
Upper cxtrcmilx The subcutaneous ab 
sccss from ostcom)elitis at the upper end of 
the humerus points on either ide but more 
often at the anterior side of the deltoil mus 
clc near its insertion this i m contrast to 
di ease of the clavicle which leave sinuses 
near the origin of this muscle The abscess 
from the lower end of the humerus points 
usuallv just above the internal cond)Ie less 
commonU it mav apptir above the external 
condvlc that derived from the upper end of 
the ulna rcache the surface either directl) 
over the olecnnon or under the influence of 
gravitv lower down on the posterior surface 
of the forearm and the ab ce from the 
lower end of the radius ma) point on either 
ule of the extensor tendon Df the thumb 
I oucr c\ircmil\ \n ib ee derived from 
the upper end oJ the femur mav point in three 
iliffcrent positions (i) on either side of the 
adiluetor lon^us tendon with exten ion from 
gravitation a in psns vbseess down the 
inner side of the thigh ( ) on either side of 
the sartonus and ( 0 'it the lower border of 
the gluteus maximus toward which it has 
been directed bv the internal circumflex 
arterv and bv gravitv when the patient ha 
been conhntd t3 bed 1 rom the lower end of 
the femur the abscess pimts usuallv on the 
inner side of the thi„h and much higher than 
ma) be expected if the p itient be m bed 
with the knee flexed which posture induce 
the pu to burrow amon^ the po tenor 
muscle Occa lonillv in ambulator) case 
the pus mav de cend throUj,h the popliteal 
spate deep to the call muscles and reach even 
to the tendo achilh \n ab cc s an mg 
from the upper end of the tibia is visible 
directlv over the antenor surface of the bone 
but if the knee joint is involved the exit i 
varijuslv situated around the anterior aspect 
of the joint more commonl) toward the 
inner side of the thigh The absce s from the 
lower end of the tibia cither points directl) 
over the subperiosteal absce s on the anterior 
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Fig 10 Larlj o teomjelilis of the lower end of the 
tibia iR Case i Note the break in the compact bon> out 
line at a through which tension was relieved b> Nature 
The extent of the subperiosteal al see s i indicated by the 
dotted outline At i there was <edema of the leg but no 
pus The extended posture of the ankle is to be observed 
a prelminary aspiration of the joint revealed a >cl!ow 
tin ed svnovial tluid \nkle movements commenceil the 
following da> were painless and no stillness resulted 

surface of the tibn or influenced bj gratitj 
often travels deep to the internal annular 
ligament and points on the inner aspect of the 
foot 

SITES OF irWlJlAL DISEASE AS ILLUSTRVTED 
MUSEUM SPECIMENS 

The pathological changes resulting from 
chronic infectiv e osteomj elitis of acute origin 
t* e apparent in the photographs taken from 
specimens kindl) lent by Prof E E Glynn 
In Figure 12 there is a large cloaca postenorlyr 
in the metaphysis of the lower end of the 
femur but the joint cartilage is comparatively 
healthy Figure 13 exhibits in the postenor 
aspect of the bone an inv olucrum or bndge of 
new bone formed from the raised periosteum 
in this ca«;e the epiphysis and joint are 
healthv In Figure 14 there is a large se 
questrum on the posterior surface of the 



1 If. II 1 arlj 0 tpom>clitis of the lover end of the 
femur in Radiological cm Icnce was negative 

femur the rest of the bone is healthy but it 
IS so dcfinitclv thickened that m pre radio 
logical days the Ic^ ivas amputated on the 
assumption that the condition was sarcoma 
tous (Brodies abscess) the joint is healthy 
Jhese specimens may serve to confirm the 
statements that the septic focus originate 
in the metaphy sis that at the low er end of the 
femur it is the posterior surface which is 
almost invariably affected and that involve 
ment of the joint need not necessarily follow 
even m neglected cases 

Three photographs are reproduced of 
chrome ostcomy ehtis of the upper end of the 
tibia they are all probably of tuberculous 
origin In Figures 16 and 17 the lesions are 
diaphyseal and the joints are healthy the 
carious sequestrum m the latter figure is 
apparent Figure 18 depicts a cold absce s 
in bone w ith a ‘ py ogenic membrane situated 
in the diaphysis and extending posteriorly 
and subpenosteallv into the knee joint 
These figures demonstrate that the initial 
focus of osteomyelitis at the upper end of the 
tibia IS on the anterior surface of the bone 
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ind IS diaph>seal m origin The signihcince 
of these specimens in the elucidation of the 
starting points of tuberculous osteom>eIitis 
and arthritis 3\ill be discussed later 

TKEMMENT OF ACUTF INFECTIVE 
OSTFOitYELITIS 

Alost surgeons will limit their technique to 
drilling the bone in the earliest stage and will 
rouge onlj \\ hen a w cll formed central abscess 
is pre ent \\ithm the first 3 weeks sub 
periosteal resection should never be per 
lormed Cases are exhibited from time to 
time of reconstructive operations to replace 
1 portion or the whole of the shaft their 
uccess depend on performance at a late 
period of the infection when radiological 
evidence can be obtained that new bone is 
being laid down b> the periosteum Partial 
diaphv sectom> is not an operation to be 
lightl> undertaken m cases received at the 


onset of the disease The linal re ult in a 
patient who survived this, operation u illus 
trated m Figure 15 the deranged axe of the 
knee and ankle joints should be noted and the 
ligamentous tissue whuh once joined the 
ends of the bone 

In ipproaching the le ion m the bone it is 
advantageous to modif> the incision so that 
the surface of the bone ma> be drilled or 
gouged in tlie most desirable position surely 
It IS bad surgery to drill the anterior surface 
of the lower end of the tibia or femur or the 
posterior surface of the radius and every 
endeavor should be made to e tabhsh drill 
holes on those surfaces where as has already 
been described the central abscess most 
commonly reaches the surface Again when 
opening the subperiosteal abscess due regard 
must be paid to the nutrient artery since if 
thi be damaged one thud or one half of the 
bone may be lost Damage to the nutrient 
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lO 17 l'5 

ri„ 16 Chronic o leom>cIilis (tuberculous ) m diaphyseal portion of the upper 
end of the tibia 

Fif? 17 Chronic osteomyelitis (tuberculous*) tn diaphyseal portion of the upper 
end of the til la showing carious seque trum 
hi" 18 CoW ab ce s (tub rculou )uiih pyoRcnic mcml nncmthcdiaphyscal 
portion of the tibia the infection tn\c1cd posteriorly and subpentoncally into the 
knee joint 


^ esse! is usually the result of late surgcr> but 
occasionally it mi> be due to bad surgen 
just as ostcomyclilis of the patella can be 
produced by a careless operator through the 
nicking of the patella t\hcn a suppurating 
pre patellar bursa is being opened or excised 
Free drainage is the keynote of success and 
frequent probing of the sinus must be aaoidcd 
All secondary operations for the removal of 
sequestra should be ^\eU spaced in regard to 
time and ^\e should remember that normally 
it takes about 6 weeks for a sequestrum to 
separate \ ray examinations are of extreme 
value but less so than the intermittent bursts 
of pus as an indication of the presence of 
dead bone which even m large bulk is 
occasionally indetcctable m a roentgenogram 

JOINT INVOLVEMENT FOLLOWING 
OSTEOMYELITIS 

If the early diagnostic signs are regarded 
and if the opention is undertaken without 
delay this complication should occur much 
less frequently than it does It arises of 
course most commonly m those joints in 
which the capsule extends on to the meta 
physis The knee from the upper end of the 
tibia the hip from the femur the shoulder 


from the humerus and the elbow from the 
humerus arc all very commonly — or almost 
constantly — involved and this need not be 
the case provided early treatment is accom 
plishcd The involvement of the joint is far 
too often the result of a rupture into the 
joint of the subperiosteal collection of pus 
which could easily have been evacuated from 
below and extra articularly if the condition 
had been recognized m time 

TUBERCULOUS OSTEOMYELITIS YND VeTIIRITIS 

The method of joint involvement just 
stated affords an explanation of why those 
m charge of surgical tuberculosis not infre 
quently obtain entirely successful results m 
cases diagnosed as tuberculous arthritis 
Thus the perfect joint movements which 
follow treatment eg of a hip exhibiting 
muscular spasm and cold abscess formation 
force one to the conclusion that the primary 
tuberculous focus on spreading to the pen 
osteum has failed to extend into the joint and 
that the case has remained throughout one of 
osteitis and not of arthritis 

A sene& of roentgenograms which Dr T H 
Martin medical officer in charge of the 
Leasowe Cottage Hospital for Surgical Tuber 
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culo I hns kindK lent me contr'idicts the 
assumption and illu tration of (. ilot* that 
tubcrculosi tommence beneath the articular 
cartilage Jhc initial Ic ion lit about the 
tpipln&eal cartilage i frcquentla on the 
diapln eal side a in acute inftilut otto 
maelitis Ihi ipinion In il o been | rmtd 
from m\ mill clinitil c\jitricnte if irlult 
eases and it is upporlcd b\ patholi ical 
eaidcnce (I i^, i( i/ ibl 

\ word of warmiin i ir,ain nett ar\ upin 
the in i^nitic iiiee ot nt^,iti\t riliolo jt il 
reports tptciilU in idult illh u^h in 
contra t to uute infeetiae o tt matliti 
lelimte radiological eaidenct is prt cut in th 
more acute forms it tuber ul i i within 4^ 
hour ol the onset ot pun etc ci t Ire 
ipienth octur where i c» Ifl al> ce ol 

large i/e prect le b\ minth deliiute raJio 
lo^ie d taidenct in the pine lup eft '^o frt 
cpientU are t irl\ cast ol tuberciil 1 elia^ 
nosed as h\ tcrieal ind di ere lit thcreba 
brought upon our prole i>n that ne would 
urge practitioner re er\e their <li uno 1 
of ob cure joint tompl unt until 4 r lent^tno 
grams taken at t monthh interv il lia\c 
failed to reaeil a Joeu — unle ot court 
cold ab ce s lormatnn remote the aloubt 
—and to treat such ti e pro\i 1 un|l\ i 
tubtreulo 1 [laMiij, pirtieulir attentnn to 
the toxemia b\ which tht\ ire u ualK 
actompamccl 

It hould be note! in thi t)nnt tian that 
the ( ceurrciue )1 in ta me cent wellin^jatr 
tile end ol a bone Jtten iiuii ite dee]) eatc 1 
tuberculosi Osteitis i n >t dw i\ in the 
direction m he ite 1 far uutc mfcctne i teo 
macliti thu t r example tr< ni a lotu at 
the lower end ot the tibii the ab ce max 
paint lorw ir 1 

Because ot the e^regition )1 urgieal 
tubereulj 1 general urgeons hixe lewer 
opportunitie 1 ir stuck ing ueli tie but 


thex cannot fail to appreciate the good 
rc ults obtained b\ conserxatixe rather 
than oper iti\ e measures 

It howt cr r idiolOf,icall\ more diaphx seal 
It ion arc being demonstrated than the 
textbooks would siig^c t — there is surck an 
in lieati m th it from time to time those aecu 
lomtti to Ixme siirgerx will be tempted to 
explore tin cark le ion on tho c rare occa 
tans when it 1 encountered ritlicr than let 
nature like its cour c Uhen the latter 
method 1 followed joint inxokement maj 
en uc — a cour e which remind one of the 
li\ ot peritxphliti when the ippendicular 
f eu w i unretO£,ni/cd 


SUMM \R\ 

I The foci ot acute osteomxclitis arc m 
tile iliipln e of lon^ bones iheir positions 
and line >t exten ion to the peno teum ire 
dmost inx in iblt and are indicated for each 
I )ii„ b<>nc 

Miximal tenderne s on deep pressure 
oxer the os eous focu is pre ent andi of di 
i„iu tic importance m eark stage prior to 
tiicdexelopmcnt ol the subperiosteal ab ces 
which usuilK torm on the diaphx ses near 
the epiplu c il line 

r oentgenogram in earlx case max be 
\ iluele ind mi leuling onlx tho«e which 
art taken tangentiill) to the position at 
which the ubpenoste il abscess usualk form 
ire liktk t> how exidenccof eark di ea e 
4 Sur^jical procedure b\ the route in 
(1 ated lioukl be directed to the points of 
maximal tenderne without dclaj in order to 
c b\i ite extension to the joints 

luberculnu infection appear to o^f^l 
nilt III o eou foci and to extend imilark 
t ir extremek eark eie operatixc measures 
at the hand of experts appear logical 
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Cl f ( h \ R I l» r> 

I T \s \ ell known that the tnchci cis\ 
examine b\ means of roentgen ra\s ami ihc 
rea'^on for this is that it is a holUm cxhmlcr 
filled with air winch is embedded m organs <f 
greater dcnsit\ The result is that the wind pijK 
absorbs much less of the raxs than the Miiniix 
thu making its clifTereniiation easier Hut we 
must not onU be able to creitc an \ rax picture 
of the trachea we must al o recognize change in 
Us form and position As long as w c had ex imim d 
the trachea onK with a «agutal dirtction of ihe 
raxs our knowledge of such changes remained tir 
cumsenbed for a plate or a fluoro copic cxamin 1 
tion under sagittal irradiation can reveal onlx 
lateral displacements or corresponding compros, 
ion of the wind pipe but will nexer disclose a 
dorsoxentral displacement or a corresponding 
narrowing of the tracheal lumen \ picture of the 
latter changes can le cucrej onlx through lateral 
irradiation of the trachea (7) 

The patient lies on one side at an angle of 00 
degrees to the table (Figs 1 •») The shoulders 

are bent maximallx backward the arms are pulled 
backward and the hand are clasped In this 
position xxuh the humeral cpiphxscs diTcctl> 
oxer each other the patient is mated xvith the 
girdle of the Huckx Potter diaphragm (he knees 
draxxTi up (this makes the position more stable) 


r th I ell > 1 1 

The puicnts head is fixaicfl it i natural height 
b\ m ansof indbags uid oni should see that it is 
neither cxtremclx slriichtd or bent forwxrcl 
The phlc should bt about I S l)X 4c ntimcKrsor 
4 bx o ccnlimeicrs (large formal) Ihc long 
side of the plate should be panllel to the Um^ axis 
<if the patients bodx Ihc central rax should 
fill u|H>n the mid point of the claxacle farthest 
from the plate the jiroiecium of the rax tmxlU 
falling on the center of the jdaic 1 ihcnfcld s 
technique for lateral photographx of sternum 
is similar 

I igurc 4 demonstrates a normal Irathea m 
Utcral projection In contrast xxxth pUtc taken 
w tS pilient m anleropostorior position which 
woubl show the thoracic portion of the xxind pipe 
xerx unclearlx at the best we sec the xxhole 
trachea with the cervical and thoracic sections 
as far down as the bifurcation The lateral 
picture IS prr if better than the dorsoxentral 
picture Ixtausc it does aw ax xxiih the disturbing 
xcrtchnl shadows thus making the picture 
clearer ard al o Ijccause it is possible to reveal 
the whole length of the wind pipe The picture 
m Uleral projection makes it (asx to recognize 
anx changes or displacements of the trachea in a 
dorso anterior direction or inx flattening of the 
tub m the same dire tion 
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I lu 6 Rctrotnchcal cMcil struma The anteroposterior projxtion is on 
the left the lateral projection is on the right 



1 1 Retrosternal struma The anteroposterior projection is on the left 
the lateral projection is on the n„ht 


compression of the trachea and will hardlj be 
come conscious of an> disturbance It is true 
that such patients are ah\a>s in danger since 
even a moderate swelling of the mucous mem 
brane as a result of a tracheal catarrh ma> lead 
to most severe djspnoea and suffocation It is 
therefore necessarj that an X ray examination 
of the trachea of goiter patients be done even 
though the patient does not complain of djspnoca 
It IS not at all necessary that the extent of the 
changes in form or position be commensurate 
with the size of the goiter and these changes are 


often small in large tumors and can be found 
quite great in small ones Accurate knowledge 
of the condition of the trachea is a prerequisite 
for operation of the thvroid The surgeon must 
be well oriented on the changes in form or position 
of the trachea before he operates he must know 
especially from which side the pressure of the 
thyroid tumor acts upon the w ind pipe and to 
what degree this pressure has stenosed the tra 
chea often a large thyTOid lobe causes httle or no 
symptoms of compression while a small node may 
provoke the severest symptoms of stenosis 
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If we add the sagittal examinaijon of the 
trachea to the method of lateral projection we 
achieve even greater orientation to changes in 
form and po ition In addition to the \ rav 
picture which IS of great importance fluoro copv 
IS al 0 of e pecial value in the evammation of 
the trachea because it permits u not )nlv to 
examine the wind pipe in the two chief meridians 
of space but it al o permits us in turnin the 
patient about to examine the treachea in an 
inhnitc number of meridians although nrt as 
clearlv as with a picture This c mbmed meth J 
not infrequentlj affords us complementarv ma 
terial as to the character of the tracheal om 
pression Granted that there is go)d light a 
\ ind pipe with a regularlv wide lumen will appear 
equallv wi ie all aim its emrse at everv po iti n 
of the patient and its contour will 1>e verv 
defmte since the tracheal diameter (and thus 
also the thicknc s of the column of air m the 
trachea hich is cut 1 v the central rav) must be 
the same m ever) pr jected hrectnn I ecause if 
th practicallv cvlmdrical shape of the tube 
Fluoroscopic examination of a trachea the lumen 
of hich varies at different points as due for 
example to goiter compres ion is quite lifferent 
If we suppi e that the pressure of the goiter 
occurs on the left an 1 right si les and reduces the 
ize of the lumen equall) from all side to about 
half the size then the thickne ol the column of 
air which is cut Vv the central rav ill be different 
m different positions of the patient The nar 
rowed portions f the wind pipe will become 
sharper in the fluoroscopic picture m that raj 


meridian m which the central ra> passes the 
greaic t diameter of the trachea that is in the 
ca e mentioned in a samttal direction and in 
compre stons in an oblique direction when the 
patient is placed m a suitablv oblique position 
It IS inherent in the nature f the \ ra\ examma 
inn that it shoul i permit of an easier and more 
ac urate d termination of displacements and 
compressions of the trachea than larvn ological 
metho K hereas other questions pertaining for 
example to the condition of the mucous mem 
branes innervating disturbances etc are solved 
onlv bj the latter method 
Changes m the form and position of the trachea 
are most frequent in cases of goiter It is in these 
cases that an objective determination of the 
condition of the trachea i of the utmost im 
portance since a is well known (i\ pnoea in a 
goiter pati ntisnotnece sanlv caused b> tracheal 
cf mpression I ut mav be due to disea e of other 
organs mo t frequentlv that of the heart or the 
lun«»s (v e must emphasize the close connections 
between goiter and the heart) The operative 
removal if the goiter in a patient in horn the 
dvspnoea has falselj been considered as due to a 
compression of the windppe b) the struma 
would do the patient no good but would expose 
him to no little danf'er betau e of the reduced 
resistance of the heart or the lungs \\ e must also 
bear m mind the frequent and surpri ing in 
congruence between the extent of the tracheal 
stenosis and the degree of djspnoea Thus pa 
tients whose goiters grow slowly will be able to 
accustom themselves to the gradual and regular 
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1 1 6 Rctrotrachcal calcitcd struma The antcropostcnor projection JS ( n 

the left the lateral pf jcction is on the n ht 



1 1 Retrosternal struma The anteroposterior projcclion is on the Irft 
the lateral projection is on the n„ht 


compression of the trachea and will hardlj be 
come conscious of an> disturbance It is true 
that such patients are alwa>s in danger since 
even a moderate swelling of the mucous mem 
brane as a result of a tracheal catarrh ma> lead 
to most severe d>spncea and suffocation It is 
therefore necessary that an X rav examination 
of the trachea of goiter patients be done even 
though the patient does not complain of d>spn(£a 
It is not at all necessarj that the extent of the 
changes in form or position be tommensurate 
with the size of the goiter and these changes are 


often small m large tumors and aa f/. » » 

quite great m small ones Accow V 
oI the condition of the tachra n ‘ 
for operation of the thwoid Ti, “ ' 

be uell oriented on the changes m > 

of the rachea before he opfraie '1 “= 

rapecialj from ihch J I™ 
h^oid tumor acts upon '' 

sJKtefe.-lfe'tr 


56 


SURGERY G\\ECOLOG\ WD OBSTETRICS 





l t 0 M d t 1 1 II l t 1 p j I i il 1 II 1 

I f t J b /f m lb t b lb ; h I h 

th t pi p I'd I lb 1 ft 

V The p> sib luits f \ n^ eNamimti n of Ihe preat im| rtan c f r i m 1 ntc wellin" f an 
tnchea are not exhaiiste i l> the letcrminatu n mtrath racit tction of a g liter as a result <f 
of changes m f rm an i posit i in with this method inflammation or h Lmorrha<^t ma\ cause lancer 

^ rather than \uhan\ ( ther ne is also 1 etter al le tu pressure on the trachea esfeciallj as the 
to determine \ hether or not there is a r f <» rigid walls of the latter preclude the equal 

sternal tri a pre ent PrcciseU such kno\ ledge di tribution of such pro ure in other directions 
regarding intrathoracic goiter — whether the latter If ignorant of the presence of such a condition e 
be as usual simple a continuation of the goiter ma> remote the tumor but the cau e of the steno 
of the nc k or whether the tumor is an isolated sis the retrosternal struma is left In the de 
one m the breast ca\it> — seems to us to be of termination of the presence of a retrosternal 
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I IS 10 Trichcomalacii f the riRht tracheal mil to the form of a aher sheath I j pr sur on the riRhl and 
\ \alal as test (increase in intratracheal pressure) left from a goiter (normal intratracheal pre urc) L 
Thereisaconsiderablcincrcase m the mcUh of the tracheal Mueller test (decrease m intratracheal pressure) Con 
stenosis c pccially due to a protrusion of the ri hi wall 1 leral Ic narros in" of the trachea espcciallj due to the 
B Vnteropostcrior projection of a trachea compresel further depres ion of the right wall 

strumi fluoroscopv ph>s 1 great role simultinc to the wind pipe il must be lifted on coughing or 
ousl> affording us important mformiiion on the swallowing unless it is more solidl> attaclied to 
condition of the heart and lungs In addition to the ncighl^nng structures The\ raN dclcrmina 
the size and position of tlic tumor \ ra> c\ tion of whether or not the goiter is sulTicientl) 
amination permits us to gain information on the lifted under thc«c circumstances is one of the 
degree of its displacement when the patient important crilcna for the kind of treatment 
coughs and swallows Since the goiter is attached (operative or conservative) If the displacement 



Ti I Malacia m the region of the anterior tracheal the front b> a go ter (normal intratracheal pressure C 
wall \ Muellers test (reduction of intritracheal \al al\a> test (increase in intratracheal pressure) Con 
pressure) Consideral le narrowing of the trachea as a side able widening of the trachea due to distention of the 

result of the further depression of the anterior tr cheal antenor tracheal wall 

wall B Lateral projection of a trach a compressed from 
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tgST ptnftleth f mffh t h 

The t p t r p j t th left ll e I t 1 p i t th 

Cht Th a f th t f f th 1) d> f th / th nd 

fifth d 1 t b a th 1 t I p j t 



h g Mill turn 11 ! t I ( J ti ( n th ght) 1 a 

l pt -Ih ffmtlethe tl flhJwn 

th t p t p J t t tl 1 ft 


The ptssibilities f \ ri\ examination f the great imporlxpce for x moderate snelling of 
trxchea are not exhau t d b\ the determinxti n inlrathoracic s>ection i a goiter as a result 
of chan es in form and p siti n xviththi method inQxmmation ir hnemorrhage ma\ cau e dan er 
rather th in with an\ other n js also better alle ous pressure tn the trachea especially as thi 
to determine whether or not there is a rcl o rigi 1 wall of the latter preclude the equa 
sternal si tin ape ent Preciselv such LnowleJge hstribution of such pressure in other directions 
regardin intrathoraci goiter — i hether the latter If ignorant of the presence of such a condition w( 
be as usual simpK a continuation of the goiter max remote the tumor but the cau eof the steno 
of the neck or whether the tumor is an isolated sis the retrosternal struma is left In the de 
one in the brea t cavitt— eems to us to be of termination of the presence of a retro term 
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Jig 10 Tracheomalacia of the right traclieal mII 
\ \alal\as test (mem e in intralncheil pressure) 
There IS iconsiderablc increase m the width of the tnchcal 
stenosis cspccnllj due to a protrusion of the right ssall 
B \nteroposterior projection of a trachea compres cd 


to the form of a saber sheath 1 y pro sure on the n ht and 
I ft fr m a goiter (normal intratracheal pres ure) C 
Muellers test (decrease m intratracheal pressure) Con 
sideral le narro\ mg of the trachea cspcciallj due U the 
further depression of the right nail 


strumi fluoroscop> phjs a great role simuUinc 
ousl> affording us important information on the 
con(iition of the heart and lungs In addition to 
the size and position of the tumor \ ra\ c\ 
amination permits us to gam information on the 
degree of its displacement when the patient 
coughs and swallows Since the goiter is attached 


to the wind pipe it must be lifted on coughing or 
swallowing unless it is more solidlj attached to 
the ncighl^ring structures The\ra> determma 
tion of whether or not the goiter is sufTicientlv 
lifted under these circumstances is one of the 
important criteria for the kind of treatment 
(operative or conservative) If the displacement 
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I K P t f th l r> 1 th e O dl 
u d th gl tt a d th th tt I d b t th 
t th b> m f t" t p 

IS but moderate then we must const Icr thit adhc 
ions are present which \oukl make operation 
difTicult An attempt to dislodse an tntrathoracic 
goiter which has been fastened to tke ncighbonn 
organs ma\ easiH leaJ to the rupture of thin 
cins and thu al o to air embolus or asphwia 
The length of operation can enhance the in 
cidcnce of a mediastinal emph\ cma protoke 
injuries to the pleural apc\ damage to the 
nervus recurrens etc 

Ue present ome pictures which illustrate the 
value of \ ra\ examination f the trachea from 
both the sagittal and lateral aspects Pigure $ 
shows in the anteripostenor picture on the left 
i dense sba Jov in fnnt if the wind pipe This 
IS seen to be a calcihe I struma in the lateral view 



F g 3 Sh w th 1 > 1 c thet pi e d 

the pp t s f 1 11 th b hit 



I 1, 4 Th pp t 5 f fill th I ch 1 f 
(HI \ n IV) 

shown on the right But there is stifl another 
reason \ h\ the trachea was hardly visible in the 
anteroposterior view The trachea has been so 
flattened in the sagittal direction that the \ ra\s 
pass through a very narrow laver of air in the 
tulx; thus creating a hardly visible picture 
Figure 6 illustrates the chan<’cs which affect the 
trachea as a result of a calcified retrotracheal 
struma \s is shown in the lateral view on the 
right the trachea has been pushed forward and 
compressed from behind In the anteroposterior 
picture on the left the trachea i» hardly recogniz 
able because of the frontal flattening A marked 
compression of the wind pipe as a result of the 
action of a retrosternal goiter is illustrated in 
Figure 7 

Displacement and compression of the trachea 
are found not onK in cases of goiter or glandular 
tumors of the neck but as the examination of 
the trachea in pictures of two perpendicular pro 
jeciions V ill sho such changes are also found m 
intramcdiastinal diseases especialh mediastinal 
tumors an 1 aneurisms of mcuiastmal vessels but 
al onotinfrequenth in divers di eases ohhe lungs 
(contractive processes tumors etc ) and the 
pleura (effusions accumulation of air and tu 
mors) The condition of the trachea can among 
other svmptoms often be a differentiallv diag 
nostic factor between aortic aneurism and 
mcdnstinal tuinor (6) Whereas an aneurism 
especially one of the aortic arch will displace the 
trachea m a lateral direction such a change of 
position Mth the presence of a mediastinal tumor 
takes place m a dorsoventral direction (with the 
exception of mtrathoracic goiter) A marked 
compression of the trachea as is so often found in 
\ ray examination of mediastinal tumors is 
seldom found in cases of aneun m The tvpe of 
tracheal displacement further affords us a means 
< f diagnosing the source of the aneurism (ascend 
mg or descending aorta the arch) Corresponding 
to the topographic relationships aneurisms of the 
ascending aorta will displace the trachea fre 
quently toward the left and backward whereas 
aneurisms of the arch corresponding to their 
proximity to the left wall of the trachea will dis 
place the latter toward the ri„ht Aneurisms of 
the descending branch finally \ ill push the 
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trachea toward the front or the ripht if thej arc 
still within the region of the trachea altogether 
The most intimate relationships with the trachea 
are to be found in cases of aneurism of the arch 
If m the case of an unihtcrallj contracting 
pulmonarj tuberculosis the trachea is not onl\ 
pulled to one side but also ad\anccd toward the 
anterior or posterior wall of the thorax the 
clinical methods of examining bj percussion and 
auscultation may lead to the mistaken diagnosis 
of caxities The marked transposition suffered 
by the trachea in cases of aneurism of the arch 
are illustrated b\ Eigure 8 Eigure 9 shows a 
twofold bend m the trachea in the lateral \iew 
on th right This picture is from a case of medias 
linal tumor and the anteroposterior picture on the 
left gives no idea of the severe changes which 
the trachea has suffered These arc to be seen 
onlv m the lateral view on the right 
\ ray examination of the changes in form and 
position affecting the trachea the diagnosis of 
an intrathoracic goiter the determination of the 
condition of the heart lungs and oesophagus 
do not entirely complete the possibilities of this 
method \\ e are also able bv means of \ ra\ 
examination to form an opinion on the rcsislan c 
cf the Ira healca tila^e an important cons deration 
m determining further procedure It is prccisclv 
this knowledge which should not be undcrcsti 
mated in considering the amount of danger to the 
patient which results from the pressure of the 
goiter on the wind pipe The solidity of the car 
tilage mav be reduced by the pressure of an old 
goiter the cartilaginous support may disappear 
in part and the ominous picture of iracheomalacta 
may appear and threaten the life of the patient 
With \ ray examination this condition can be 



Tig 16 Position of the patient for fill the nght 
lower lobe m bronchography 



lij, I? I he 1 aticnt hold he Iann„eal catheter be 
tween his teeth rcad> for iill the bronchial tree while 
I chind the \ ri> apparatus 

recognized and is an absolute indication for 
operation even though the cartilaginous structure 
of the trachea is itself not visible Such a 
weakening of the cartilaginous support of the 
wind pipe may be deduced from the way in which 
the lumen of the trachea is widened or narrowed 
by increase or decrease m intrathoracic pressure 
(8) It will not be difficult to conclude that 
mahcial changes of the cartilage arc present m 
the region of a tracheal stenosis if the width of 
the tracheal lumen increases markedly upon 
increase of intrathoracic pressure or if the former 
is definitely reduced upon reduction of the latter 
The increase m pressure is provoked by Valsalva s 
test (expiration with the external air passages 
closed) a decrea'^e by Muellers test (inspiration 
with the external air passages closed) These 
rcmarkaldc oscillations in the width of the 
tracheal lumen during these tests arc easily ex 
plained by the reduction m resistance of the 
tracheal wall at the points of malacial transforma 
tion With increase m pressure this transforma 
tion leads to an abnormal protrusion of the wall 
as soon as the intratracheal pressure is reduced 



Fir 17 Pos tion of thepatient for filling the rioht upper 
lobe in bronchOoraph> 
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there is neces aril\”a nnrkc I dej rcsii t» it ihc 
same point On the other hind the chioRes in 
shape of the trachea in cases \ ilh unalTt<.ie<l 
cirtilaginous rings arc rdaiiM.I\ light the\ are 
at least equal on b>th si it t nctnint whertas 
the malacial changes are u u»Il\ al nornnlK 
markel eccentric hecau c the ifTotti n usuafK 
seizes but one si le { the tracheal \all We arc 
thus able ti make a fun ti nil csaminaii n f 
the cartilagm us supp ri f the trichcal wall t 
test Its reaction t mere ise an 1 letrta t < f intra 
tracheal pressure an i t gain import int inf rma 
tion an its re istancc H wettr ii » ill 1 l>c too 
much to have the cximinmg nlnsitian txplain 
both the \al alva an I (he Muclier ttsls t cverv 
goiter ratient during \ ns txaminati n f the 
trachea This \ ul 1 be tsjtciillv impo sil le 
in the case of ll c miss nnltrnl f a tlinit It is 
quite suditJcnt / r jratijnl purf ts to siib 
stitute simple t iighing f r tlit \ il alva tts>t and 
snilTno (Hu cnl ergt ) f r the re iticlion jf intra 
tracheal | res ur 15 f r the patient carries ot 
thee measures h nui t 1 1 si wh turned into 
thej itnn t chm I tht till r |ii{lil inwlich 
the trichea i m I \i iblc ic the p sili n in 
hi h the teiiinl ri\ { as t tlir ugh thegrtattst 
^ diimetcr f th t i heal ten si 

1 here IS nuu alli a gra iual tnnsiti n in mans 
ca es from mirke! nnlicia t n rmallx t n 
stituted cartilag ii )U rings and the eases ith 
\ar\ing icgrcc f reduce i resistance are marke I 
bj corresponcimgK I irgt or small c\ ursions uj on 
changes of pre sure In suth cases i(i ofesfcaal 
value to make a picture m orlcr to compar 
definite stages of the form of the trachea under 


normal and varied pressure conditions (\alsalva 
and Mueller tests) 

■\n excellent case of tracheomalacia is illus 
Inled in Figure lo The tracheal stenosis is seen 
in the middle with the breathing normal le 
under normal air pressure (there js a saber 
sheath compression) The picture on the left 
shoe s the cmdition f the trachea when the 
pres ure is increase 1 (\ alsalva test) and the one 
rn the ri),ht when the air pressure is reduced 
(Muellers lest) riicrc is a verv great diUtrence 
in the vvi Ith of the lumini between the picture 
\ and C The milaeia jirimanli affects the ri ht 
wall f the tra hca \ ct n I case of tracheo 
maiitia hith \ as csjccialH rceigni al Ic m 

the lateral vie i illustrated in Iigurt ii The 

tenter pclure D sh i s the literal view of the 
inthea ith mrmal 1 rcathing le normal pres 
sure con liii ns The trachea is pushed in from 
the fr nl The picture n the left shoi & the con 
Jiiion if the i ind pipe when pressure is reduced 
(Muellers test) an 1 C sh ws the trachea under 
increase I air pressure ( \ alsalv a) The changes in 
the sire if the lumen are remarkabh great the 
\ rav evammati n suggests a diagno is < f tra 
che>malacia of the anterior wall of the win I pipe 
(cervical section) In this ca c as well as in the 
hregywg one and in tnani others the opcnlion 
corrol orate I the roentgen il gical lin lings 

The svstemaiic te ting of the re istancc f the 
tracheal cartilages to changes in i rtssurc during 
\ rav examination is likeh to 1 eci me \er\ help 
ful m ur eh ite f the i\{c >f treatment f r 
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goiter patients It need not be cspecnlh emphi 
si7C(l tint a diagnosis of marked mahcil is an 
absolute indication for operation In the presence 
of c\cn a slight reduction in the resistance of the 
cartilaginous support of the trachea ojitralion 
would seem advisable unless <!{.\Lre di eistsof the 
heart or lull's were jirestni 
\ raj evamination of the cfTect of pressure 
changes on the tracheal wall will doubtless be of 
especial value for therapeutic indications — 
operative or conservative treatment — in those 
complicated cases in which a large portion of the 
tumor reaches down into the mediastinum and 
compresses the thoracic section of the trachea 
and in which the ihv roid tumor is seen to be hard 
Ij movable le attached to its vieinilv upon 
coughing and swallowing behind the Huoroscopic 
plate In such cases it is verv diffieult to decide 
upon treatment particuhrU if marked cmlnc 
lesions are present A diagnosis of a weakening in 
the tracheal cartilages in the thoracic section will 
make it more advisable to operate despite the 
dangers of operation than to treat the patient 
expectantlj granted of course that the internal 
findings have also been taken into conside alion 

BRONCHI 

In this paper we wish to consider onlv the 
method of broncoghnph> which has been dc 
\ eloped in recent > ears the method of introducing 
a substance an iodized oil lodipin (Merck) or 
lipiodol into the bronchial tree which throws a 
shadow and thus makes the \ ra> examination 
of even the finest branches of the bronchi possible 
Ihe method of contrast fillings of the bronchial 
tree was first suggested b> an American Jackson 



i 





lit. I Hr ncl) „ni h> I ncjsltil br nclin.tt'i es 

and b> L>nah It was onlv a few vcirs later 
however that the mclliod experienced a remark 
ablcarlvancc through the workof Sicard I oreslicr 
and Lcroux These authors all mentioned differ 
ent methods of introducing the contrasting lodi/ed 
oil but all these methods have the common char 
actcnstic that the \ ra> examination of the 
lungs IS earned out onlj after the todi cd oil has 
bicn introduced tiilo the broil hi The iiilroduition 
of the contrast mass is thus doin ii.ithout the guid 
an i of the roentgenologist This not infrtquentl) 
leads to a lack of filling in precisel> those bronchi 
which are of diagnostic interest To obviate this 
<lifiicult> Haslmger who carried out such ex 
aminations with Lenk constructed a bronchial 
sound which after the lar>nxand the trachea have 
been anjesthetized can be introduced into anv 
<lcsired bronchus and the contrast media injected 
I his method will hardlv become generally used 
since It demands a rather high degree of special 
ization and also puts a greater burden on the 
patient than is desirable espcciall) if the patient 
IS tuberculous Beck and Sgalitzer have de 
\eloped a method at the Vienna Ear and Surgical 
Clinics (i and ) which is simple which does not 
demand too much assistance on the part of the 
patient and which also possesses the advantage of 
introducing the iodized oil directly into the 
bronchial tree under the control of the N ray 
The entrance of the iodized oil into the bronchial 
branches is observed on the fluoroscopic plate so 
that this becomes analogous to the fluoroscopic 
examination of the stomach 

Tlie method consists m first antcsthetizing the 
larynx and then introducing a soft catheter which 


broncho raphj Cylindrical bronchiectases 
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ihere is neces aTiU"a matkc I skprcssion ai ihc 
same point On the other Inn i the changes in 
shape of the trachea in cases with unilteclKi 
cartihginiu rings are rtlati\ els light ihc\ arc 
at least equal on both si les u ncenlru \ hercas 
the malactal changes are usualK abn rmalK 
markc I eccentric liecause the atTeiii n u ualU 
cizes I ut one side f the trachea! wall \\c are 
thus able to make a functi nal cxaminati n < f 
the cartilagin us supp rt of the tracheal wall t 
test Its reactnn tr mere i e in 1 kcrea c f mira 
tracheal pressure an 1 1 1 gam imp riant inf rma 
lion on its resistance 11 c\cr it ullHlu 
much to lia\ the examining phxsaian explain 
both the \al aKa an 1 the Muclkr tests l i cr\ 
goiter patient during \ rax examinati n f the 
trachci This \ ould Ic tspecnIK imp siblc 
in the ca e f the mi mitcnal f a clinic Ills 
quite sufli lent f r inetail purposes t sub 
stitute simj le e u hm<^ f r the \ t! al\a test an | 
sniffinr, (Hit/enl erger) f r the re lu ti n f mtra 
traeheal j re sii c Ref rc the patient ames m 
these mei urc he n u t be slowlx turnei into 
thcpoiti n 1 ehi 1 1 ill llii r e pie plate in which 
the tra he i m 3 l i die i e the p > ill in m 
which the ecntril ru j a c thr ugh thegreate i 
liameter f th traeheal ten i 
There s iiaturalU i <’r i !u il t ansition in man^ 
cases fr ni mi kc i malicia to normalh c n 
stitutc i carl hgin u nn s and the cases \ ilh 
\ an mg deg e f rc luce 1 resistance are marked 
b\ corre pc n dingh large < r small excursions upon 
changes of j re lire In iich cases it is of especial 
value to mak a pi ture m order to compare 
deflnitc stage f the form of the trachea under 


normal and varied pressure conditions (\al aha 
and Mueller tests) 

\n excellent case i f tracheomalacia i illus 
trated in I igure lo 1 he tracheal stenosis is seen 
in the middle with the breathing normal le 
under normal air pressure (there is a saber 
sheath comfire si m) The picture on the left 
shiws the cindition of the trachea when the 
pres urc is mcrea e 1 (\ alsaha test) and the one 
on the right when the air pressure is reduced 
(Mueller s lest) There i a \cr\ great difference 
in the V 1 Ith if the liimma 1 elwcen the pictures 
\ an 1 t The malacia primarih affects the right 
wall f the trachea \ second case of tracheo 
malacia hich was c pcciallv recognizable m 
the lateral view is illustrate 1 in Figure ii The 
tenter j leture R shiws the lateral view of the 
trachea with normal breathing j e normal pres 
urc condili ns Ihc trachea is pushed m from 
the front The picture on the left shows the con 
(lit! n of the win 1 pipe when pressure is reduced 
(MucUcc s test) and C shows the trachea under 
increased air pressure (\ al aha) The chan c in 
the size >f the lumen are rcmarkabl) great the 
\ rav examination suggests a diagno is of tra 
thevmalacia if the anterior wall of the wind pipe 
(cervical cction) In this ca e as well as m the 
foregoing ne anti m nvanx others the operation 
c >rr< borated the n cntgenol igical findin s 
The svstematic testing of the resistance of the 
tracheal cartilages f> changes m pressure during 
\ rav cxammati n is likclv to become verv help 
ful in our ch Hce of the tvpe of treatment for 
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f'OJtcr patients It need not be t&ptcnll\ cmphi 
sized that 1 dnj'nosis of imrked mthm is in 
lb olute indicition for ojicniion In the pre^ente 
of even 1 slight reduction in the rtsislanci of the 
cartilaginous support of the triihei opcnlion 
would <^em ad\i iblcunlc s extre <h ci tsofiht 
heart or lungs were present 

\ ras examination of the efTcct of urc 
chan es on the tracheal wall will doubtle s lx of 
especial xalue for therapeutic imiieations — 
opentixe or conscrxatixe treatment- in tho e 
compile ited cases m which a Urge portion of the 
tumor readies down into the mcdiistinum and 
compres'^^ the thoracic section of the iraihta 
and in which the th\ roul tumor is seen to be hard 
K moxablc le attached to its xicimtx u|)on 
coughing mil swallowing liehind the fluoroseopie 
plate In such ci'ses it is xerx diflieult to decide 
upon treatment parlicularlx if nnrkeil carduc 
lesions are prc'cnt A diagnosis of a weakening in 
the tracheal cartilages m ihi thoracic section xxiU 
make it more adxisable to operate tJespite the 
dangers of operation than to treat the patient 
expectantlx granted of course that the internal 
findings ha\c also been taken into considc aiion 

nHQNcni 

In this paper we wish to consider onU the 
method of broncoghraphx which has l>ecn dc 
\eloped m recent tears the method of introducing 
a substance an iodized oil lodipm (Merck) or 
hpiodol into the bronchial tree which throws i 
shadow and thus makes the \ rax examination 
of ex en the tmest branches of the bronchi ^wssiblc 
The method of contrast fillings of the bronchial 
tree was first suggested bx an American Jackson 
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1 1 I hr ncli > 1 nc% U 1 hr ncbiicin c 

and b> Ixnah It was onlv a few \earis htcr 
howexer that the method experienced a remark 
able adxance through the w ork of Sic ird I orestier 
and Letoux These authors all mentioned differ 
ent mclho<ls of introducing the contrasting iodized 
«d but all these mclhotls haxc the common char 
acicnstic that the \ ra> c'cimmation o! the 
lungj> IS earned out onlx a/irr the todi ed oil fun 
been tiUr(i<luced tnto the bron hi fhe introduction 
of the (oiitrast niasi is thus don AithoiU the guid 
<in < oj llu, rocitleenolQi,tst This not infrequentlx 
leads to a hek of filling m preciscK those bronchi 
which ate of dvagwosuc ttetccest lo abviati this 
ihfticuflx HasUnger \ ho carried out such ex 
ammalions xxilh Lenk constructed a bronchial 
soundw hich after the larx n.\ and the trachea hue 
been ano-sthetized can be introduced into an\ 
desired bronchus and the contrast media injected 
This method will hardlj become gencrallx used 
since It demands a rather high degree of special 
i/ation and also puts a greater burden on the 
patient than is desirable espcciall> if tht patient 
IS tuberculous Beck and Sgalitzer haxe de 
xelopcd a method at the Vienna Ear and Surgical 
CUmes (r and 2) which is simple which does not 
demand too much assistance on the part of tht 
patient and w hith also possesses the ada antage of 
introducing the iodized oil directly into the 
bronchial tret under the control of the \ nj 
The entrance of the iodized oil into the bronchial 
branches is obserxed on tht fluoroscopic phte so 
that this becomes analogous to the fluoroscopic 
examination of the stomach 

The method consists m first anxsthetizing the 
lar>n\ and then introducing a ^oh catheter which 
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remains m phce during the entire time of the 
examination Whereas the fluoosL p\ coul I 
heretofore be came 1 out oiilv after the con 
trasting oil had been intr lute I thi method 
makes It possible to observe the patient liehmd the 

ra\ plate continuall} from the time the oil is 
allowed to flow into the bronchi an I to keep the 
patient freely movable The rocntgenologi t is 
completely independent of the laryn ologist 
during the time the oil flows into the bronchi 
Since also the patient is freelv movable dunn" 
the instillation of the liquid it is possible to turn 
him into anv position desirable for the hllmg of 
different parts of the bronchial tree 

It Is not possible to observe certain parts of 
the lungs for example the bronchial tree of the 
upper lobe or of the lo er lobe bv means of a 
suitable transposition of the patient during this 
method of examination 

In all our examination e ma le use of the 
iodi2e 1 oil marketed bv (he hrm of Merck under 
the name of lodipin It is a 40 per cent oil 
which gave us excellent contrast shadows and was 
well tolerate I by the patients We ob erved 
sv mptoms of lodism in ^nly a fe v case and in but 
a mo lerate degree since the splitting off of iodine 
from the oil proceeds verv slowly I he evamina 
tion of the urine reveals the presence of but small 
quantities of iodine lor the prophvlaxis of the 
patient s who perhaps swallow small quantities of 
the iodide 1 oil it is well to make a practice of 
a Immistering a purgative after the introduction 
of the oil 

P ven in cases m which \e u ed large quintities 
of about 20 to 30 gram of lodipm (15 cubi centi 
meters are usually sufFicient) we never observed 
anv mentionable dyspncea and in cases treated 
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with smaller quantities if about 15 cubic ccnti 
meters there was never anv Jyspnoea at all 
Sometimes there is a slight n e in temperature 
following the in tillation of the iodized oil which 
lasts for about a day I he method developed bv 
us permit us to \ ork satisfactorilv with relativelv 
small d »es of the loducd oil since \ e constantly 
control (he contrast Idling with the eye 

The apparatus u ed by us (Figs i jj 14 and 
15) consists of a semi oft catheter with a 
diameter of 2 millimeters \ fine silver wire is 
attache 1 to this catheter the latter being placed 
under the glottis after the larynx has first been 
anxsthetiz^ The silver wire hold the supple 
catheter m place in the laryngeal curv iturc de 
sired and als) permits of a constant control and 
ob crvation of the position of the latter The 
portion of the catheter in the mouth is attached 
to a hard rubber cup held m the teeth so that the 
position of the catheter remains constant through 
out the entire procedure of filling The catheter 
lb further connected with a small Junker appi 
ratus by mean of a rubber tube the flow of the 
iodized oil being controlled bv opening or do mg 
a clamp attached to the connecting tube The 
other tube of the Junker apparatus 1 attached to 
a regular double bulb which permits easv regula 
tion of the pres ure of the flow of the lodipm 
\fter the larynx has been anaesthetized with a 
10 per cent solution of cocaine the catheter con 
trolled by the larvngeal mirror 1 introduced un 
der the glottis and the patient is told to grasp the 
rubber cap m hi teeth The small Junker ap 
paratus is filled with lodipm and the patient 1 
then ready tobefluoroscoped 
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4 Broncho„raph> m Ihoracopbslic There » a 
bronchial fistula her 

The patient is thus free!) niotabfc and the 
roentgenologist can place him in an> position 
desirable for the filling of an\ portion of the 
bronchial tree Pressure on the bulb forces tht 
lodipin through the catheter into the trachea and 
thus into the bronchi It is thus possible to ob 
serte ^here the oil flows from the \er> beginning 
As soon is that part of the brontliial tree which is 
diagnosticall> important has been filled the 
clamp on the connecting tube is closed the m 
stillation thus stopped and the catheter taken 
out of the larynx To prevent coughing with 
cerlaint> we also alwajs an'csthetize the trachea 
bv means of a cocaine adrenalin spray m addition 
to the pharynx and larynx 

An even more simple technique which was dso 
developed at the I Surgical UnixtrsiU Clinic in 
Vienna and used repeatedly there is the method 
of sualloiLing the urong uay (Vcrschlucken) 
(3) This method is also advantageous m that it 
permits of simultaneous 'S. ray observation as m 
the method mentioned above The method is 
based on an observation of fathers who in 
injecting contrast media in the asophagus of a 
patient with an ccsophageal carcinoma simul 
taneouslj but unintentionally al«iO injected the 
bronchial tree with the barium mixture The pa 
tient who was amesthetized had simply swal 
lowed the whole mixture down the trachea (he 
later coughed the mixture up and had no com 
plaints) This and other observations show that 
a patient whose larynx and pharynx arc an 
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asthclired often swallows the wrong way as is 
not unknown to laryngologists Wnt had hap 
pened unintentionally at that time was then later 
used by us as a method for fiDing the bronchial 
tree 

Wc first have the patient clean his teeth and 
mouth by brushing and gargling repeatedly 
Then the pharynx hypopharvnv and laryngeal 
entrance arc thoroughly anaisthetizcd w ith a ro to 
IS per cent cocaine solution As soon as anoib 
thesia is complete the patient is allowed to drink 
the contrast oil behind the fluoroscopic plate m 
repealed small portions If the anesthesia has 



Fig 6 Hr ncho^raph^ Uroncbiectases in one of the 
tipper lobes 
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b en reillv timplete the great m\j nl\ <f j-a 
tients will swnll w the oil town the trachea an) 
the flowing in if the iil as \ ell as the «lircciion of 
Its course bj an\ desirabk p ili n of the patient 
can be ibservcd behind the [ lalt 

Now an 1 again the method f s all iwing fails 
especially m patients with an infantile ftrm of the 
enigUttis The methid should nit be ue<l m 
the presence of ncute or chronic infections of the 
buccal or pharyngeal ca\uies (for example 
tinsillitjs sinus diseas epjphanngitjs and 
ozxna) The c rcstricti n d not of course holJ 
good for the metho 1 with the hryngeal catheter 
hr the intro lucti n of the catheter is independent 
of the form of the epijottis and the fluid used 
drops dirtcilj into the trachea an J thus avoi fs 
any infectious material containe 1 in the naso 
phar\np,oal cavit> We have ne tr observed anv 
damages as a result of this swallowing metho 1 
We nevertheless now use the method with the 
catheter si cri}as!ie}^ since it is /i?t on}} 
practicable in ell cases but also possesses the 
advantage that the iodized oil introduced does 
not cjme in contact with the mucous membrane 
of the mouth 

It IS easy t ee the advantages of tilling the 
bronchial tr l with contrast media under the 
control of the ey e b\ means of \ ray examination 
Most important of all v e are able bv means of 
this metho i t measure the quantity of the oil 
introduc I an I to interrupt the further flo of 
oil as soon a c have satisfactorily answered the 
diae,nostic questions This enables us to attain 
diagnostic results with rehtivelv small do es of 
iodized oil I he possibilitv of controlling the 
flow of the cd into the bronchial tree af o enable 
u to direct us course to a great extent If for 
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example large quaniiiies of the oil collect in the 
wind pipe we can immediately interrupt the 
further inirodnction of oil until the contrast fluid 
has again bcoun to drip slowly into the bronchial 
tree This precludes the possibility of many com 
(ilaintson the part of the patient-^yspnocr and 
oughing It 1 a! 0 pos il le to direct the flow of 
the 111 into certain de ired parts of the bronchial 
tree by means if the suitable tran po ition of the 
patient 

The simplest portion of the lung to fill is the 
/out lobe Tipping the bodv of the silting patient 
at an sngh of jo or ^5 clegrees lo» srds She lie tre J 
side will lead to the proper effect (Fi 16) 

The introduction of iodized oil into the upper 
lobes of the lun^ is more diff cult Whereas we 
formerlv did this tvpc of filling with the patient 
m side po itioft and perhaps with (he pelus 
raised behind the \ ny w all w e later abandoned 
this method and began to use the \ rav table 
becau e the necessary displacements of the 
Crookes tube box of the irradiating wall the work 
at the ins diaphragm in short the i hole business 
of controlling the flow of oil into the bronchial tree 
under \ ravs v as too greatly hindered bv the 
position of the patient on a simple examining 
tabic before the N. ray gla s We now carry out 
such iiUings onlv on the \ ray (able the patient 
being turned on one side at an angie of about 0 
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degrees b> means of pillows (Fir 17) In addition 
to this lateral turning it will usualK also be 
necessar\ to create some elevation of the pelvis 
b\ placing some flat pillows under the patients 
buttocks One should pa\ especial attention to 
the fact that the patient s heail must not be the 
lowest point of the bod} The head should be 
raised somewhat bj means of a pillow or a roll in 
order to keep the entering oil from colltcling m 
the wind pipe and thus provoking coughing If 
with this method the iodized fluid enters onlj 
the larger bronchi of the upper lobe m question 
It will be well to increase the elevation of the 
pelvis as soon as the filling has been complcicd 
and simultaneous!} to tell the patient to breathe 
deeply a few times One then observes that the 
contrast fluid enters the finer bronchi also and 
sometimes even fills the apical portionsof thelung 

It will not be difficult to fill the right middle 
lobe if the patient is placed honzoniall} on the 
table and turned about 30 degrees on the right 
side 

It IS at an} rate important to keep the lungs 
under \ ra} observation during the entire period 
of iodized oil treatment since there arc no 
absolutel} binding rules for filling certain parts of 
the lung and since the position of the patient s 
body must frequcntl} be corrected according to 
the momentarj condition of the bronchial filling 
Thus It will often become nccessar} to increase 
the pelvic elevation in filling the upper lobe when 
the observer sees that the oil is not flowing en 
tjrel) or in great part into that lobe or the side 
position of the patients bod} will have to be 
increased m fillings of the lower lobe whenever 
the \ ray observation reveals that a part of the 
oil IS entering the chief bronchus of the other 
lung 

The most important prerequisite for the in 
troduction of iodized oil into certain definite 
portions of the bronchial tree is as complete an 
ancesthesia as possible w hich precludes an> cough 
mg during the filling Observations on patients 
with bronchial fistula m whom the contrasting 
agent was introduced wathout the use of cocaine 
ancesthesia have shown (5) that the small 
branches of the bronchi and the alveolar tissues 
tolerate the presence of bismuth without reac 
tion Coughing begins onl} when the column of 
bismuth has reached the hilus region 1 e the 
bronchi of the first and second order A violent 
coughing reaction is then provoked at the bifur 
cation and m the trachea On the basis of this 
observation it becomes apparent that not onlv 
the laiyux and pharynx but also the trachea 
should be anTsthetized by means of a cocaine 


spraj The degree of scnsitivit} vanes grcail} 
from patient to patient W hcreas some patients 
are complclel} an'csthetizetl b} slight quantities 
of cocaine and the introduction of the iodized od 
then goes forw ird without an} reaction there are 
other patients in whom the choking and coughing 
reflexes arc difficult to remove and can sometimes 
be stopped onl} after the use of an alcoholic 
solution of cocaine and a morphine injection It is 
better to leave the lung unfilled than to do it 
under insufficient anasthesn since the desired 
effect will not be achieved under improper cir 
cumstanccs The patient continues to be restless 
will not remain m the position nccessar} for the 
filling m question and also coughs most of the 
oil back out \ small quantit} of the oil is pressed 
b} the patient into the small bronchial branches 
and even into the alveolar tissue whenever the 
patient is able to keep the coughing back (tins is 
then equal to an unintentional Valsalva test) but 
this usuall} concerns a portion of the lungs which 
is not at all m question Wethusla} great weight 
on as complete an anxsthcsia of the phar}nx 
lar}nx and the tracheal mucous membrane as 
possible and believe tint this is the circumstance 
which reveals alv colar fillings so seldom now ada} s 
\\c have never observed an} harm resulting 
from an alveolar filling on the contrarv we 
achieved an cspeciall} favorable therapeutic 
effect b> such a filling m a patient with a verv old 
chronic bronchitis and aver} thick secretion We 
nevertheless tr} to avoid such a filling as an un 
tlesirablc CO effect The lodipin or lipiodol which 
reaches the alveoles remains there and can some 
times be seen hardlv diminished in quanlit} 
after several months The resorption m the 
alveoles IS unusuall} slow 

In acute catarrhal conditions in which a 
saiisfactor} anasthesia is ver} difficult to attain 
we v%ail with the tracheobronchial filling until 
the acute S}mploms have subsided regardless of 
the basic di'mase in question 
Whatever contrast oil is in the smaller and 
larger bronchi is usuall} excreted rapidl} In 
addition to the coughing and the action of the 
ciliated epithelium the active effect of the pen 
stalsis of the smooth musculature of the tra 
cheobronchial wall is also of importance as Rem 
berg (I c ) w as able to shovs At an} rate the 
rapidity of the excretion of the oil depends also 
upon the ngidit} of the thorax wall the elaslicit} 
of the lungs etc Although the small and large 
bronchi nil themselves of their contents rapidl} 
there often remain roentgenological!} noticeable 
quantities of the material m the smallest branches 
as a wall precipitate Such residual material can 
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often be seen after 24 hours and sometimeb even 
after 2 or 3 dajs The small residue which is 
normaII> found m bronchi with a macroacopican> 
normal structure even a few dajs after introduc 
tion is alwa>s to be found m pathological con 
ditions of the bronchi such as bronchiectasis and 
decomposing foci m the lungs Such residue re 
mams for a more or less protracted period of 
time and can alwajs be seen ro ntgenologicall> 
The residual oil and also the fine precipitates 
which we can find onl> b> chemical moans are the 
sources of a possible therapctiU ejf t especiallv 
inasmuch as the iodized oil comes into closer 
contact with the walls of the bronchi after the 
other contents have been previously coughed up 
during the process of cocaine anaesthesia As a 
matter of fact we have observed a favorable 
therapeutic effect in a number of cases bv the 
introduction of iodized oil into the bronchial tree 
m cases with small bronchiectases and bronchitis 
with thick secretion In the case of large bron 
chiectases filled with pus in which the iodized oil 
cannot come into contact with the wall of thecav 
it> nothing IS to be e’cpected The attempts to 
introduce medicaments into the bronchial tree 
are old but the method developed I > us for in 
troducing such medicaments under the control of 
\ rajs IS the first attempt to exclude accidents in 
such medication an i to apply the a ent with great 
certainty to the point of disea e In order how 
ever to achieve such ends the medicament must 
be of such a nature that it becomes vi ible under 
\ rays or else the agent must be mtxed with some 
substance which thro s a shadow Such basic 
substances which throw a shadow un ler \ rays 
are the 40 per cent lodipin (Merck) and lipiodol 
which are both as mentioned above combma 
tions of iodine wiCh the higher fatty acid These 
substances are also important because of their 
iodine content (\\e recall the important role of 
iodine medi ation m pulmonary tuberculosis ) 
As already mentioned this close combination 
between the iodine and the fatty acids permits of 
only a verv slow splitting off of iodine so that the 
danger of 1 1 iism is to be considered only for 
patients v ith an iodine idiosyncrasv These 
preparations also cau e no unpleasant symptoms 
from the gastrointestinal tract They are both 
oils substances hich are espe lally suitable for 
use in the bronchial tree and have a consi tency 
which IS very similar to that of the bronchial 
mucus a circumstance which seems to us to be of 
especial advantage These oils are well tolerated 
bv the bron hial mucous membranes On the 
su gestion of Pal ('4) we have repeatedly in 
troduced a mixture of equal parts of lodipm (40 


per cent) and agoleum into the bronchial tree m 
cases of bronchiectasis and chronic bronchitis 
Agoleum is a silver preparation which was in 
troduced by Pleschner for the treatment of the 
bladder The density of the shadow despite this 
dilution was nevertheless so good that the 40 
per cent lodipin alone hardly gave a better pic 
ture although agoleum alone is hardly noticeable 
in the \ ray picture of the lung 
In respect to the quantity of iodized oil to be 
used for therapeutic purposes we can say that we 
never use more than 10 to 20 cubic centimeters for 
the bronchial tree As soon as the medicament 
has passed a bronchus of the second order 1 e 
as soon as it has reached a pulmonary lobe it 
enters the different branches of the bronchi of 
this lobe alternately This is due to the fact that 
the distribution of the filling in any section of the 
bronchial tree is subject to a constant change 
With every more or less forceful expiration when 
ever the throat is cleared or as a result of the ac 
lion of the bronchus peristalsis some of the 
iodized oil IS forced from the smaller to the larger 
bronchi m order then to flow back into other 
smaller bronchi at the next inspiration The 
VISCOUS character of lodipin explains why small 
quantities of the oil always stick to the bronchial 
wall and thus have some therapeutic effe t 
We make a practice of filling but one lobe or at 
least but one side at one sitting We leave an 
interval of at least 5 or 8 days between bronchial 
fillings As already mentioned there is a slight 
rise in temperature after the bronchia! filling in 
some patients In cases we observed a rapid 
rise to over 38 degrees C but the temperature 
dropped m both cases to normal within 4 hours 
Such rises m temperature seem to occur especiallv 
inpatients with tuberculous proces esin whom we 
no Ion er carry out the filling Usually however 
no disturbance results from the fillm and the 
patients often feel much better because coughing 
becomes so much easier 
Bronchial filling with iodine oil is not dan erous 
if quantities no greater than the ones mentioned 
are used Aside from one transient cocaine m 
toxication which is not the fault of the method 
Itself we have never seen any damages despite 
a great number of cases thus handled However 
we do not consider the method to be fool proof 
A filling should be earned out only if there is a 
possibility of a real dia nostic or therapeutic gam 
It IS natural that we should not only take the 
condition of the lungs into consideration before 
making a filling (we believe that mexudativeform 
of pulmonary tuberculosis is a contra indication 
to the filling) but w e should also pay attention to 
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the general condition of the pitient Thus for 
example patients with severe cardiac or aortic 
changes or vcr> ner\ous patients should not be 
treated 

rmallj we wish to present pictures which 
illustrate the importance of bronchograph> 
(Figs 18 to 8) 

Figure 18 shows a normal bronchial tree of the 
right lower lobe Figure ig illustrates the 
bronchial tree of a retracted lung in the case of an 
emp>ematous cavity This case presented the 
question as to whether there was a dccomi>osition 
focus in the shrunken lung The result of the 
bronchograph> answered the question m the 
negative Figure 20 illustrates immense c>hn 
drical bronchiectases Figure grape like bron 
chiectases Figure 23 very extensive c>st like 
ones and Figure 21 smaller bronchiectatic sacks 
figure 24 illustrates a thoracoplastic because of 
tuberculosis Bronchograph> shows that there is 
a bronchial fistula present 
That the filling of the bronchial tree of the 
upper lobe is possible with the right technique is 
shown by Figures 25 and 6 In both cases 
bronchiectases are noticeable in the upper lobes 
Figure 27 illustrates an alveolar fillmg As wc 
have already mentioned such an alveolar filling 
IS not desirable although wc have never yet seen 
any detrimental results The resorption of the 
iodized oil from the alveoles is very slow and 
hardly noticeable Such an alveolar filling is 
enhanced and is made liable to occur if anaesthesia 
of the alveoles is incomplete 
Figure 28 illustrates a bronchial carcinoma 
The left bronchus is distended like an Indian club 
and then follows an apparently complete block 
The bronchus is manifestly substituted by the 
tumor The iodized oil collects in the bronchial 
tree of the healthy lung despite the fact that the 
patient was turned at an angle of 45 degrees 
toward the affected side and was finallv laid on the 
diseased side altogether 

The introduction of lodipm into the bronchial 
tree is undoubtedly a great help in the radiological 
diagnosis of pulmonary affections Bronchog 
raphy is especially valuable in the diagnosis 
of bronchiectasis because of the difficulties m 
clinical diagnosis and localization of this disease 
and m the X ray examination without a con 
trastmg agent Bronchography can also be of 
great importance in the diagnosis of doubtful 
tuberculous cavities foci of destruction m the 
course of gangrene abscesses and their resultant 
cysts and bronchial carcinoma \Vt cannot fail 
to mention that the possibility for studying the 
way in which the bronchial tree branches under 


normal and pathological conditions the nature of 
Its excretion under coughing in healthy and 
diseased lungs open new vistas to research 

SUMM \R\ 

In the X ray examination of the trachea of 
goiter patients the lateral view is also of im 
portance m addition to the frontal one It is only 
by means of the double examination m two major 
spatial directions that we are able to gam definite 
information on changes m the form and position 
of the wind pipe Fluoroscopy is also of great im 
portance since it enables us to see a malacia of the 
cartilaginous rings — a strict indication for opera 
tion because of the danger of death — in addition 
to affording us information as to the presence of 
any possible mtrathoracic goiter or changes in 
the heart or lungs Malacial changes in the 
cartilages but also slight reduction m the resist 
ance of these cartilages arc to be diagnosed by 
means of the marked dilatation of the trachea 
upon increase m intratracheal pressure ( Valsalv a s 
test) or an abnormal narrowing when the pressure 
is reduced (Mueller s test) The degree of differ 
ence m the size of the lumen depends upon the 
degree of malacia of the cartilages To simplify 
the examination of such conditions of the wind 
pipe It 15 sufficient simply to have the patient 
cough behind the fluoroscopic plate to increase 
pressure or to sniff m reducing intratracheal 
pressure Great difficulties m deciding whether 
operative or conservative therapy should be 
followed cspeciallv m cases complicated by 
serious heart lesions will often be removed by 
means of such a test of the resistance of the 
cartilaginous support of the trachea 

A method of introducing a contrasting oily 
fluid into the bronchial tree bv means of a catheter 
for bronchography is reported The method 
possesses the aavantage over former methods of 
permitting of constant roentgenologic observation 
of the treatment from the verv beginning The 
method also prevents the iodized oil from coming 
in contact with the buccal mucous membranes 
The patient can be brought into any desired posi 
tion and the direction of the flow of oil m the 
bronchial tree so controlled as to fill anv desired 
part of the lungs (including the upper lobes) at 
will Only one side should be filled at one sitting 
if possible onlv one lobe 
The most important factor which is necessarv for 
successful bronchography is complete anaesthesia 
of the pharynx larynx and the tracheal mucous 
membrane (the latter by means of acocame spray) 
Although the method is harmless with good 
technique it should be used only with a definite 
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indication in mind especia]I> for the diaonosis of 
bronchiectases New possibilities for the intro 
duction of medicaments which throw shadows 
are also discussed 
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LARSEN-'JOHANSSON S DISFASE OF THF PATELLA 

BvGFORGI ir\\VIE\ MU r\CS A \RTIIUR S GRISWOLD MD B idoet t Covnf TICUT 


T he precise diagnosis of lesions about 
the Lnee joint has of late reached a 
dej,rce of considerable exactitude be 
cause of the increasing interest m the so called 
internal derangements of the knee Thus U 
was a matter of unusual interest to the authors 
to come upon an apparently unknown patho 
logical entity 

CASE REPORTS 

J P a box 13 vears of ag pr sent d hims If on 
tpr 1 6 Q27 ith the c mplaint of om int 
m ttent pain and a limp following a mild strain of the 
left knee sustained dur g a football g me the 
pr xiousautumii Heh d not been scr ouslx disabled 
but h d noticed a c rtain amount of d comfort 
ifte ercisc 

£ mination of th kne shoxed nothing more 
th n tend rncss confi d t th lox er m rgin of th 
I ft p tella Th r tg nogram shoxx dad fimt 
acc ssor> c nter of os ih atio sm 11 anl som wbat 
ir gular in 0 tlin ituated at th lower pole of 
ach patella bmgul rl> thi vas most ejearfx 
sh n in the r kne in hich osympt ms re 
th n appa ent Furth rm re on the left de th re 

\ the II m ked b k shaped tuber sity u i 

fo ml> fou d n as s of Osgood SchlatC 5 dis se 

(18 ) Iso thout symptoms ^ d j, 0 1 of 

re e sed Schlatt rs d sease was mad and the 
case treat d as su h by support xvith adhes e 
plaste and rcstr ction of a t vity In one month 
tende ness ha 1 d aj p ed and the kne appea d 
n rm 1 aj^ai 

Fi months late th pat ent r turn d com 
plaining of recu r nccofpain th s time in both knees 


after plav g football and riding a bicycle E 
aminaliontbcnshox dsomcsnelb g and tenderness 
o er both p l fix at th ir low r borders especially 
the left and there app ared to be s me actual bony 
niarg meat at this point Ro ntgenograms shoi ed 
the patellx to be pear shaj ed with well mark d 
knob ontheloxxc poles vhere fusion fthesoparat 
otets f ossification to the ma n bone x as well 
ad an d It as intcresti g to note that while the 
separation b txxcen the t 0 centers of ossification 
xvas distin I in the roentgenograms taken m Apnl 
there s mark d progress n the f s on of the two 
betx cen April d 0 tob r fas ind cated in Fig i 
and } Tr tment similar to th t gixen previou I> 
resulted in a prompt disappearance of all s> mptoms 

It may be of interest to mention the fact 
that thib boy was the son of a famous football 
coach and that his first cousin had had bi 
lateral Schlatter s disease a \ ear previously 
As no case with similar clinical or roent 
getiological features had e% er come to our at 
tention a search of the literature was there 
fore undertaken in an attempt to determine 
whether or not any similar lesion had been 
hitherto described Isothing was found m 
either the English or German literature which 
seemed to ha\ e a bearing upon the subject 
but articles by two Scandinavians xvere dis 
covered m which each author independently 
described precisely the same condition 
Jn 1921 Dr Smdmg Larsen fi 4 ) recorded 
as a new clinical entity the case histones and 
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Fi I Ca e I Rocntpen) ram tn m" illust aim ihc 
appicarancc of both Lnces in \pril iga? The left knee 
(with jmptoms) shows an acces«orj center of ossification 
at the lower pole of the patella al-o the beak sf apecl tibial 
epiphjsis with fra mentation (»>TnptomIess) present m 
O 00(1 Schlatter s di ca e The n ht knee (s>'inptom!css> 
shows c en more clearly the separate center of ossification 
in the patella HerctheUbialepiphjsi is normal m shape 

roentgenograms of two otherwise hcaltM 
girls aged 10 and II ) cars respectuel> who 
after o\ erstraimng thcmscK es b\ dancing and 
jumping had complained of pain m their 
knees ^^hen the patients were «cen b> the 
author the affection was in each case clinicalh 
umlateral the lower pole of the afTccted 
patella was painful on pressure and m one of 
the cases the soft parts o\ er and below the 
patella were slightl) swollen In the roenl 
genograms of the knees taken in profile the 
anterior and lower outlines of the painful 
patellTJ were hazj with abnormal calcium 
deposits or bone shadows in the periosteum 
below the patellar apices The author inter 
prets these findings as indicating cpiphasitis 
caused b} o\erstrain and offers, in support of 
his conclusions the findings of a mild Schht 
ters disease of the tibial apoph\sis (without 
sjmptoms) in one of the cases The roent 
genograms of the health} knee in both cases 
showed similar abnormalities in a lesser de 
gree The first case was treated bj immobili 
zation in plaster for 6 weeks the second with 
rest without fixation In each case a com 
plete reco\er\ both clinicall> and roentgeno 
logicall} resulted after 6 months of treat 
ment 

In 192 Dr S\en Johansson (8) unaware 
of Larsen s paper reported the same con 



I ij, Ca e I I ocnt(’cno'’rim tncings of the same 
knee is shown in I i 7 months liter The left knee 
bons fusion of the acccs<orv center of o stficition in the 
pitcUi which IS now well aihanccd The beak hape I 
libial epiphi IS has al-o partl> fu cd i ith the dnphj 1 
The nffht knee sho\ s the proRre inj, fusion of the eparate 
center of o sification but at a less rapid rate than in the 
left knee 

dition as in apparcntl) unknown lesion of the 
patella Tour cases were recorded b> him as 
follows 

Case I \ girl aged i years complained of the 
gradual onset of pain m both knees For or 3 
months the pam had been worbe after gimnastic 
exercises Examination showed tenderness and 
some swelling o\er the lower poles of both patella: 
cspccialK the right The roentgenograms showed a 
separate irregular center of ossification at the lower 
pole of each patella more clearly defined on the right 
rhi side also show ed the Tocntgenograpbic pictures of 
atypical Schlatter s disease of the tibial tuberosity 
although clinicalh s\mptomless On the left where 
the patclhr changes were less marked the tibial 
apoph\ SIS was normal in appearance Treatment by 
rest and support resulted in a complete rccoxerv in 
3 months Roentgenograms at this time showed 
the apices of the patell® to be somewhat plumper 
than normal but there was complete fusion of the 
separate centers of ossification 

Cases 2 and 3 Two bo\s aged 13 and 12 years 
rcspcctiteh developed knee pain after \ague in 
juries incurred sexeral months prexiouslv In Case 
3 the characteristic roentgenographic changes of 
Schlatter s disease were present upon the affected 
side although no clinical symptoms were present 

Case 4 A girl aged 13 \ears had pam for 
years but it was confined to one knee 

Each of these patients made a prompt and 
complete recovery after the knee had been 
relieved from strain for a month or two 

From a consideration of these 6 cases and 
the I which we have reported several points 
of interest appear worthy of mention In the 
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first place the age distribution is restncted 
to the period of most acti\ e grow th that is 
from lo to 14 years and the symptoms ap 
parentl> de\elop onh in children who lead 
an especially acti\e life Second m of the 
cases with unilateral sjmptoms roentgeno 
grams of the apparcntl) normal knee in each 
case showed identicalh the same changes but 
to a lesser degree Third it seems of some 
significance that in 4 of the cases the tjpical 
roentgenographic changes in the tibial apo 
phjsis present in 0 good 'Schlatter s disease 
should exist without sjmptoms fourth the 
"V ra> changes of these lesions imoKing 
the upper and lower points of attachment 
of the patellar ligament are xer\ similar 
According to Adams and Leonard (1) the 
patella is not infrequentlj subject to anom 
alies in dea elopment 0 silication commences 
at the age of 5 or 6 > ear and the de\ elopment 
IS usualK from one center Howc\er con 
genital anomalies with two or more centers of 
ossification arc more common than gencralK 
supposed and are frequentlv mi taken for 
fracture Such anomalies are usually bilateral 
and eventually the various centers u uall> 
fuse more or less completclv to form one bone 
The usual site of such an accessory tenter of 
ossification is at the outer margin of the 
patella as first pointed out b> Rempson (9) 
m 192 In some instances instead of fusing 
with the mam bone the ossilicatton persists 
as a separate center and thus has been fre 
quentl> mistaken for yertical fracture of the 
patella as pointed out b> various authors 
from time to time In 1920 McNally ( 0 
in a study of a large series of patelK obtained 
from cadavers found that 3 per cent had a 
more or less m irked defect at the upper outer 
margin of the patella with or without a true 
accessory center of ossification at this site 
He found that such defects of o sification 
were bilateral in two thirds and unilateral m 
one third )f the case Of special interest m 
the large number of anomalous patella? which 
he describe is one with a definite partially 
fused separate center of ossilication at the 
attachment of the patellar ligament to its 
lower pole So far as could be ascertained no 
earlier mention of a center of ossitication at 
this site had been made m the literature 


Many theories as to the etiology of Schlat 
ters disease have been advanced by various 
investigators since it was first described m 
1903 One group consider it to be a purel> 
local non traumatic lesion and describe it 
variously as apophysitis tibialis adolescentum 
fAlsbcrg in 1908) osteochondritis secondary 
to prepatellar bursitis (Kicnboeck in 1910) 
epiphysitis tibialis dcssicans (Ebbinghaus in 
1913) irregular periosteal growth fPeteri in 
lOtj) and infectious periostitis (Graf in 

1915) 

\ second group consider Schlatter s disease 
only as a part of a generalized affection of the 
bones and joints This is termed a general 
disturbance of ossification (Lanz in 1903) 
late rickets (Jakobstal m 1907) a deformitj 
from clisturbanccs of growth (Bergmann m 
1909) and a systemic disease charactenzed 
b\ periosteal separation and general liga 
mentous weakness (Schulze in 1913) 

I he purely traumatic theory of etiolo y 
was adyanced b\ Altschiel in 1918 but few 
arc willing to subscribe to this theory In 
19 o Mueller after a thorough and impartial 
review of the whole question advanced the 
reasonable h\ pothesis that trauma per se was 
not the original cause but only acted on a pre 
existing weak spot due to local or generalized 
irregularity m growth In support of his con 
tcntion he reported a case of bilateral Schlat 
ters disease with marked roentgenological 
findings (though mild clinical symptoms) 
which showed similar changes m the le ser 
trochanters more pronounced on the right 
than the left and also in the lower pole of one 
l>atcUa m which there was irregularity of out 
line and periosteal elevation entirely without 
clinical syTTiptoms From this he concluded 
that Schlatter s disea e was a local mam 
festation of a svstemic process characterized 
by a tendency to patholOoical epiphyseal 
injury brought about by the strain of at 
tached ligaments and tendons without note 
worthy traumatism If he 1 correct m his 
assumption it would seem logical to conclude 
that Larsen Johansson s disea e is another 
such local manifestation which develops at 
the site of an occasional anomalous epiphysis 
in the patella It is interesting to note that 
Lewm (16) m a recent discussion of apophy 



HA\\T.E\ GRISWOLD LARSEN-JOHANSSON’S DISEASE OF IIIF PATELLA 71 


sitis of the os cakis states that he beheves 
that this constitutes another lesion of a similar 
nature invoh mg an epiphy sis v\ hich scr\ cs as 
an attachment for a large tendon 

CONCLUSIONS 

In the authors opinion a clear parallelism 
exists between Larsens and Schlatter s dis 
ease In each instance there is anomalous 
bone formation — in the latter the beak 
shaped tibial epiphj sis m the former the ac 
cessorj center of ossification at the apex of the 
patella Therefore it is natural to bclicxe 
that a potential mechanical weakness exists 
at the lower end of the ligamcntum patclK 
in the one case at the upper end in the other 
We bche\ e that the tw 0 lesions arc not usuallx 
associated with sudden trauma but are the 
result of continued strain on the patellar 
ligament which not infrequently occurs during 
such vigorous exercises or games as horseback 
riding football jumping etc Furthermore 
the clinical signs and symptoms roentgen find 
mgs course prognosis and treatment are so 
similar that the analogy appears complete 

The authors believe that the two diseases 
are essentially traumatic resulting from a 
strain of the patellar ligament which is in it 
self potentially strong but m both Osgood 
Schlatter s and Larsen Johansson s disease is 
attached below or abov e into a weak point of 
anchorage 

The diagnosis is based essentially upon the 
finding of a definite circumscribed point of 
tenderness over the lower tip of the patella 
and the detection by roentgenological exam 
ination of a separate center of ossification at 
this site This case emphasizes the \ alue oC 
giving due recognition to the common phys 
leal sign of a sharply defined point of localized 
tenderness and the necessity for careful in 
vestigation for the cause of the tenderness 

The late Dr Lewis A Stimson for many 
y ears emphasized the importance of the sign 
of local tenderness m diagnosis pointing out 
that this physical test was the most valuable 
one in detecting a fracture sometimes the 
only sign present and the test whichmostac 
curately defined the site of the fracture He 
was an acknowledged genius in localizing in 
juries of the bones by phy sical examination 



Fir i C^sc 3 Roentgenogram tracings ot both Lnces 
December 1Q27 In the left knee the patella shows a 
well marked anomalous center of ossification at the lower 
pole There is also an impacted fracture through the 
head of the tibia The patella of the right knee is normal 

In the authors opinion the meticulous ex 
amination for the detection of localized ten 
dcrncss has been productiv e of bringing to light 
manv lesions which were previously poorly 
understood such as epicondylitis of the elbow 
strain of the rhomboid muscles at their at 
tachment to the scapula fractures of the 
bones of the carpus and tarsus sprain of the 
gluteal muscles and similar lesions We be 
hevc that it is not illogical to suppose that 
beneath a sharply defined point of local 
tenderness over muscles ligaments or bones 
there exists a definite mjurv to one of these 
structures (m the absence of any infectious 
process or disease) especially with the history 
of trauma indulgence in activ e forms of sport 
or an occupation where unusual strain is ex 
erted on a certain part of the body This 
point of view and the habit of attempting ac 
curately to localize points of tenderness per 
haps sometimes overdone were responsible 
in this instance for the detection of the lesion 

ADDITIONAL CVSE REPORTS 

More recently another case of this iffection was 
discovered in a boy who sustained a grcenstick 
fracture of the upper end of the tibia with almost no 
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dcformjh He ha I stepped in a hole an! fallen 
subjecting his knee to a su 1 icn severe strain lie 
continued to walk for s vcral dajs but ith a co 
s derable Imp which di 1 not improve He then 
consulted the famil> phjsician who found a line of 
cleavage at the lower pol of the patella as det r 
mined b\ a roentgenogram fl ig 3) and made the 
diagnosis of fracture of th patella lie was ref red 
to us on No ember 14 igj; On first t amination 
the sjmptoms ere all referred to the patella and 
there \ as distinct local ten lerncss o r its lo cr 
pole More car ful examination demonst ited in 
addit on a gre nstick fracture of the upper n 1 of 
the t b a It was an interesting fact ho \cr that 
the degr c of tend mess over the s te of f a lure 
as much less a ute than 0 c the lo r margin f 
the patella and that the disabil tv to all appear 
anccs V as due lo veakness t the atti hm nt f th 
pat liar ligament to the patcll rather th t the 
fra tur h eh as firmh impact 1 a d pro ded 
suftcient stabilitj for eight bta i g 

TERMINOrOr\ 

The authors have taken the libcri) of dcs 
ignating this le ion as Larsen Johansson s 
disease of the Patelh Ihcv have done so 
with the idea of conforming to modern usage 
as excmplihcd bv the accepted terms O 
good Schlatter s disease of the tibial tubercle 
Koehlers fi ) disease of the tarsal scaphoid 
Legg Perthes (15 intl 10) tliscasc of the 
femoral head and Kienboccli s fii) disease 
of the carpal semilunar a first <lc enbed in 
English b> Dr Kellogg Speed 
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CLINICAL SURGERY 


TRQM Tlir MlROSlRdClL CUMC OR TUL VM\ CRSIT\ HOSPITAL 

THr RADIC\L OPERATION FOR THE RELIEE 
or TRIGEMINAL NEURAI GIA 

lUUURLlSH lR\zni MI) Sc D r\CS \vi)W J GAmM? MI) rmLAmu’im 


S INCE 1*^08 when Spiller lirst proposed see 
lion of the sensorv root ns a substitute for 
excision of the C'ls^emn ganglion the 
sensorx root operation has been the accepted pro 
cedure the world oxer Howexer certain modi 
ficalions haxe been made in the operatixc details 
since that time In 1918 it xx as proposed and the 
suggestion has since been accepted that the 
motor root should be conserx cd Still later it xx as 
found unnecessarx to sacnhcc the entire scnsor> 
root so that xxhat has come to be called sub 
total section of the root is now accepted as the 
proper procedure For example if the pam is not 
referred to the ophthalmic distribution the inner 
fibers of the root are not dix idcd The importance 
of this innoxation m absoluteU eliminating 
trophic keratitis onlj needs be mentioned 
Ihe operation carries with it unqualified assur 


wnth a sense of confidence Ex en xxath an expe- 
rience of 520 operations m the Neurosurgical 
Clinic of the Unixcrsity Hospital certain new 
pictures present themselxes 

rREPXRXTiov 01 rXTIEVr 
A careful ph> sical examination is made includ 
mg a renal function test A blood pressure ob 
servalion is made in all cases When the blood 
pressure is 00 or ox cr the patient ma> rcceiv e 
an alcoholic injection With rest and relief of 
pam the blood pressure is often reduced Again 
an alcoholic injection max be given as prehmi 
nar\ treatment when bccauseof pam on swallow 
mg the patient ma> be improperlj nourished or 
from lack of sleep exhausted A week of rest 
with proper attention to diet and water intake has 
a tcr> beneficial elTect 


ance against recurrence the hazards of the opera 
tion have been so reduced that the mortalil> 
rate is less than one half of i per cent 
Generallx speaking there is no operative field 
with more frequent anatomical variations with 
more variations as to amount of h'emorrhage 
and with a wader range as to what might be 
regarded as an operation devoid of anx great 
technical difficuU> It is so beset with puzzling 
situations that onlj with a background of xxide 
experience can one approach the next operation 




The relationsh p of facial nerxe to inciwon left Fig 3 Location of skm incision with relation to car 

right side 
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\s a precaution again t keratitis i drop of i 
per cent sc hition of alrrpin sulphate is instilled 
m the e>e the night heforc and the mornin of 
the operation 

The hair IS ha\ed onU from the temple alout 
8 centimeters ab( \e the z\g ma and j osteriorh 
to a perpendicular line through the mastoid 
process Ta\ent\ minutes before the oj tralion 
the patient i given the usual [re operative 
hvpodcrmic 6 gram of morphine sulphate an I 
I 150 gram of atropin sulphate 
THE OPER VTION 

The V arious steps of the of eration are dc| ictc<l 
in the accompanv mg illustratons \s one sees 
the structures on the operatm„ table the illus 
tntions (\( n t seem to portriv the picture 
faithfullv In various attempts to secu e atcu 
rate repriduclions the artists have failed to give 
the proper i crsoective and s em unable to rtj re 


sent the imt mical details accuratelv Hoiv 
ever the illustnti ns here rej r cluccd will serve 
at lea t as a gui !e t the tcM 

P silion / i/ic pill nt I reference is given to 
the sittin p siti n f r c e al reasons there is 
IcssbkeJing the j aticnl requires less ether and 
the fichl f leriti n ison a level with theevesof 
the opcnl r 

Xitailli li The itixsthctic rf choice is ether 
administered I v the pen dr j method The 
anesthesia 1 begun while the operative field is 
I ein I rej i e I md generallv the patient is 
anTslhcii^e I Iv the lime the draperies are m 
I siti n \s sfK n as the ganglu n is exposed it 
IS injected v iih 1 cul it centimeter of 2 jier cent 
siluti n fn vocam thetiher ii continued and 
the ojeratun c n lu led under regi nal anas 
the :a The time consumed in exposm the 
gin hon IS usualiv al out o minutes so that 
but little elhe is required This operation mi^ht 
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1 1 „ S I lie third «li\ 1 ion is 
expo edanddura eparate<lfroni 
superior surface of t,an lion 


1 1 ^ S *i Vim f inci ion in dural 
h Tlhof n lion (I rg r ale) 


Ii HI Dural slicitl o| cne i 
lirtanl icnii li\i«ion mlicatcd 
I X dett 1 Im (lart,«.r calct 



quite asell be performed under local inasthcsn 
but a general anastbttic is preferred l>\ the 
patient Subjects of trigeminal neuralgia usualK 
ha\e reache<l the limit of hum in endurance and 
dread the thought of addition il discomfort 
The use of ether in such small quantities in no 
\\ i\ adds to the risk of operation 

The cutaneous inciiion is composctl of a hon 
7ontal limb a little o\cr i centimeter m length 
along the superior border of the 7 \goma and 
about half a centimeter in advance of the tragus 
of the ear and of a vertical limb extending up 
ward about 4 5 and curving forward 2 ccnti 
meters (Fig 1) I ressurt bv the assistant on the 
temporal arterv where it crosses the /vgoma 
vvvU keep the CveW Wocvdless vvlvvle U\e cutMaeows 
incision IS being made As the temporal arterv is 
cut across in the lower horuontal limb it is 
grasped with a hxmostat The rcsultm" skin 
tlap is dissected free of the underljmg tissue 
reflected forward and sutured to the draperies 
thus avoiding the use of a s If retaining retractor 
(Fig ) 

Vi<5ci</o (j/>oKe»ro/«c j«cisioh An incision is 
made in the temporal fascia and muscle — just the 
reverse of the cutaneous incision (Fig Tlie 
resulting musculo aponeurotic flap after it has 
been separated with the pericranium from the 
temporal bone is reflected backward and sutured 
to the draperies Thus a sufTicient area of tern 
poral bone is exposed without the use of rctrac 
tors This incision is so designed to be quite 
withm the hair line and to avoid injun to the 
superior branch of the facial ner\t 

Ram al oj bone A small perforation in the 
skull IS made with hammer and chisel below the 
level of the middle meningeal arterj and the 


opening enlarged with rongeur forceps (Fig 4) 
\n opening 4 ctnlimctcrs m diameter usuallv is 
ample I he lower nnrgin of thi opening must 
correspond to the bast of the skull 

Separation oj liura 1 he separation of the dura 
from the skull without hrcrition mav be verv 
diflicult cspeciallv as one appro tches the base of 
the skull where it is most adherent and of most 
delicate texture When the dura is snuglv ad 
herent it is advisable to begin the separation on 
either side of the cranial defect A small per 
(oration is made in the dura in the center of the 
exposure to allow the escape of cerebrospinal 
fluid throughout the operation (Fig 5) This 
reduces the bulk of the intracranial contents and 
thus (acvlvVates, live elexMvowof ehe Wiwpor vl lobe 
W ilh gentle pressure bj means of an illuminated 
brain retractor cspeciallv designed for this oper 
alion the operator commences to s parate the 
dura from the floor of the middle fossa Usuall> 
this is reidiH accomplished with a septal elev ator 
but occasionallv the dura is so adherent that lacer 
ations of the dura mav be unavotd ible 
The operative field at this stage is kept blood 
less bj means of a speciallv designed curved 
metal aspirator and b> the judicious use of 
dental cotton tampons 

ipproach to the ganglion The first landmark 
IS the groove of the middle meningeal arterj on 
the floor of the fossa W^hen this is seen the 
operator follows it to its termination at the fora 
men spmosum where the dura is separated gentlj 
to avoid rupture of the arter> sufficienllv fore 
and aft of the foramen to permit a clear view of 
the arterv as it emerges from the foramen The 
middle meningeal aricrj and foramen is thus 
exposed with a small dental applicator and the 
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foramen is plugged '\Uh a wisp of colt n so ns to 
obliterate its lumen (Fig 6) The arterv ind 
\em are then dnided vMth a scalpel 
Exposure of the gongltou The neM objective 
is the mandibular dnision of the trigeminal ner\e 
as It enters the foramen o\aIe This foramen lies 
just mesial and a little anterior to the foramen 
spinosum and is parti) hidden from mcw b\ a 
small bon\ eminence on the fl wr of the fossa 
This eminence is remo\cd with a chisel (1 ig 7) 
The next step of the ojicration is the most 
important and s metimes the most dilTicult The 
dura must I e separated from the sheath of the 
ganglion Often the line of cleavage is difficult 
to hnd or the dura may be intenscH adherent to 
the ganglion s sheath One must ivoid perforat 
iHo the dura or penetrating the sheath For thi 
separation a septal elevator combined with a 
suction apF aratus all in one will be found helpful 
and pressure is made dircctiv over the fonmen 
o ale until this line of cleavage becomes mini 
fest (Fl 8) The dura I separated from the sur 
face of the t^ngli nic heath as far forward as 
themaxillar) di is>ion and backward and inward 
until the arachnoid covering of the sensorv ror f 
comes into view One ul ic centimeter of per 
cent no ocain is injected int the ganglion the 
ether is discontinued and the operation con 
eluded under regi nal ana?sthesia 

Exposure of the ens v root One should be 
familiar with the appearance of the hne of junc 
tton between the ganglion and root It is usuall) 
readil) recOf^ni ed in various wajs and the dura 
must be dissected far enough mesad so that an 
ample exposure of the root mav be obtained The 
facjJit) with which fractional division of thejtwt 



I ifc Th t tw th 1 f th s > cx t 
p 1. d p hook l> f t n M I oot b h d 

IS accomf lishe 1 will depend upon the libcralil) of 
this exposure Without such exposure the nicetv 
of the subsequent steps is an impossibilitv To 
expose the root an oblique incision is made in the 
duril sheath parallel and a little m front of th 
posterior margin of the ganglion (Fig 8 a) The 
siieath IS bluntiv separated on either side of this 
incision and the sensorj root is exposed to view 
(hig 8 b) 

Exposure of the moto root When the sensor) 
root IS elevated the motor root mav be sten on 
the flo* r of the skull ns n separate isolated fascic 
ulus ''omeiimes the motor root is composed of 
two fasciculi It IS quite separate and distinct 
from the sensor) root and mav be seen to pass 
behind the ganglion If there is an) question 
about Its identity it miv be idcntilied b) stimu 
lation with an clectrofie (Fig 0) 

)ec/io« of the sensor\ root Flicrc r nnins now 
>nlv to section as much of the root as may be 
required m the individual ca c The upper and 
inner third of the root supj lie the ophthalmic 
division the lower and outer third themandibu 
lar division and the intermediate libers the 
maxiUar) division \s m moat cases jam is 
referred to the mixillarv and manddular divi 
sions this portion of the root must be sacrificed 
Section of the necessary fasciculi is rcadilv accom 
plishtd with a small scalpel after the fasciculi 
have been isolated on a sj cciallv designed blunt 
hook (Fig 10) 

Ilanostasis There arc onl) three sources of 
haemorrhage that mav require attention (i) ^ 
small dural sinus which ma) be injured when the 
dura IS separated from ganglion in the neighbor 
hood of the second division To control thi a tin) 
muscle graft is sufficient (2) The peripheral 
stumps of the middle meningeal vessels which 
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are clamped v\ ith tv, o Mackenzie sih er clips (3) 
Oozing from the middle meningeal irter> m its 
groo\e in the intero inferior angle of the parietal 
bone To control this it is usinlK sufTicient to 
separate \essel and dura entirclj free from the 
skull at this point 

II ound closure Bleeding no milter how 
s ight should be complelelj controlled before 
the wound is closed The tinj dural incision and 
an\ incidental laceration of the dura should lie 
sutured The wound is then closed with inter 
rupted sutures m each tier lem|K)ral muscle 
temporal aponeurosis galea and skin 

POSTOPFR VT1\E C\RE 

The immediate con\alcscence as a rule is free 
from anj great discomfort Sometimes nausea 


and aomiting maj disturb the patient for 24 
hours These arc probabU of central ongm and 
arc not afTcctcd b> medication Eue hundred 
cubic centimeters of a 5 per cent solution of 
glucose IS gi\ en bj entcrocla cis should there ha\ e 
l>ccn much oozing during the operation A post 
operatne headache will >icld to aspinn or codein 
If the entire root has been sacrificed comeal 
complications ma\ be preaented b> keeping the 
lids closed and continuing the installation of 
atrojnn for 4 dajs with irrigations of bone acid 
solution ^ times a daj I he head and shoulders 
arc shghtl\ elevated A cathartic is given on the 
evening of the first postoperative dav and an 
enema in the morning The patient is allowed to 
get up on the fifth dav when the stitches are 
rtmov cd 
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T he most cli iptir m ih r mm c 

)f surgcrv deil with p rit>\ m»i i\tr 
m the gastr ) iiuc linil in t In thi hi| 
ter the pari<'nph on int tin\l mi l ni i 
repre ent the m st miri um U\ 1 | n it f 
the surgical art from tli icuhni il linl| lU 
Ihe carnt t cndciv ir f mins in n l n r i 
the fact jr of afct\ m inic linal urg r\ i h at 
the search f r an i Icil win h will | r \i 1 I r th 
remo\ il f afTcn hn le nn f r ih r I riti n 
ofph\ n! ) 1C C4U1I1I nuni \ ah it niami ui 11 
an I ith the bw I mpilitl in rlililx ml 
mi rbi Ills Ihe muUipli its 1 j ruis }r 
ce lure and the cs Uiti n f ill il ! mmil j ri 
tions teslifv ampK t the 11 1[ rt m i 11 i 
to the intcre t in uch a 1 nlu c II I ct 
develop a clem tsj t lariat m 1 In rc ill I 
in multiple ievices an I tn ih 1 mms I whi h 
rec mmen llhem elv fr m ih ir\ rs in in u 
nc and mans heciu c f tleir iimitc einnlcr 
someness are 1 melt h fi r 
K.err m a clas ual iiajcr ral Id r th 
Secti n an Surgers f the \meri in \lc h il 
Assoeiation in iq trace! the It I |nunt f 

intestinal urg rs fr m th e irhe i ret r I n| t 
the pre ent lim He mmen Ic I Linlnnk 
S len oj (.} u it f ul 1 he 1 in 1 >1 I ith ut 
line! the treiimcnl f ml liiul s im I in I 
called attenti nt tsje 1 suture nlilera] 
plicatn Inn thi the ec i i nal j> man u 
recosers fr ni inle tinal perf rati n an I Is 
battle s sund r a ei Icnlal ] cnelrati ha I re 
suited from the i lutiniti n if th 1 rl neal 

coats f the inte line a i n I the j mil s pre 

sentin" cITusi n an I Uamination In iSi 
Travers | ul li he I a enes f e pinmint 11 
animal sh win that intestinal \\ nin 1 h tie 1 
bs aoglutmati n an I tall I altent n 1 the la I 
that thi p c ha 1 been kn \ n to the me lit il 
frife Sion f r m e than f ur hun Ire 1 \ ar 

The suturin f the { crit neal 1 e I the 

wounl m 18 f Is \nt in 1 eml erl f Pm 
who e name i till a latcd \ ith inte tinal 
suture put nt jrictice lie frinciple that 
intestinal un 1 healed bs a ihesio f th 
inserted pent neil at thu a fun lamental 
principle was cst ihhshc 1 Inch has 1 en largels 
responsible f r the succ sfiil esoluU n of this 
branch of surgers Muq hs s butUn m 189 


mirkt 1 an llitr i Is m i ut quent to i hich 
inte tmal rt ti in I amc. j [lulari/ecl kerr 
a rte I that tlurc have I cm ab ut 30 dif 

fere it m th ! f intc linal ulurc de cribed in 

II i h t eentisrs m ! lit him tlf iffcrt i a most ad 
mini It i { ti ma 1 m 1 which answers all 
the fun I imciit ll r qiiirtment mi is readils 
ut mj ll ht ! Ill I a tin stitch metlioJ ha 

( r vt I trs Ul 1 let rs m ms inn 1 I feel sure 
Ihu It I nt f the m t irvittablc tspes of 
it m mtt tin il in 1 t m i 
I n tr t Ut 1 ll U ifttr Halt 1 pnneer 

III ni] ( I It 1 ] i [ ta an i I mosi f Ho sin 

iiu III ll r t 11 1 thirls tw sc] arate and di 

tin t m th I has I en pr [u t 1 Failure of 

th m th 1 1 1 m uni tr ills ad pte 1 1 

lut iiinls I f ur r i n ( ) the li re ard of 

m t IS ll ll tun ! imml il ] nn ipl s f inte tinal 

iirj, rs 1 1 the It irt I a mph h a perfect 
) ruis jr lur ( Ithclik f impheits in 

m l f th m ih i pre irilel (t) anatomical 
hlTtreii t lens n a ItqiiUc \a tulariralion to 
iht r t It 1 1 1 1 unr 0 ni il It h ause of the 
n ars 1 lin ! m th i f j 11 in iht I owel and 
(4) fiilu e t rtt It tint the largt b wel in 
s hi h ihr c f urih 1 th rc ettun arc neces 
arils p rl rm i 1 higl Is \ erm il It tin ler ob 
(ru ti c c n lit! 1 ail that it rnani] ulation is 
fu i f 11 I 1 s j) nt nc al i ml imi tail m due 
t th pr a I f rgi m thr u h th lowtbal! 

It I lit the f i I that th r ttti n an 1 ana U mo 1 

has I) n 1 nc m i th r iiglils a ptic manner 
lit llTcani in th anil nii al c n truction 

f th lir^c an i mill iisi 1 n of the bowel 

I llutn t I 1 1 ral Is th teilinical maneuver 
i J h allc l 1 1 h I ht large 1 cl i much 
thi n r than th null h cl an 1 it tunica pro 
jrii 1 ich I 1 uath the en htlielnl laver of 
I Ith hum mi hah contiin Is mphatics an 1 
hi 1 \t el 1 ft n replace! Is fat Under 
hr me I I ucti t on liti n its normal p r 
m al lilts IS gr uK 11 erta i an 1 ab orpti n an ! 
mfe ll n lake ] lac The p nstaltic action f the 
larg 1 o el 1 If it Is m rc p erful than that 
f the mall b el s th rt is mire hkehhool 
that t un in the suture line ill cau leaka 
The 111! uppls i f the large bowel in ea h of 
It livi i ns I flen me instant an 1 the anasto 
m smo'ar s frequentls uncertain The r ht half 
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nround to the muhilc of tlic tnns\er c colon re 
ceucs Us blood suppU from tlic superior me tn 
teric \essels together with the rest of the 'vb orp 
tnc portion of the gistro mlesuml tnc t 'ind tl t 
left Inlf which is concerned most!\ with stori}.t 
rcecnes Us blood suppK from the inferior mts 
enteric branches of the aort i 1 lie an istomosis 
between these two sources of suppl\ is often m 
complete or absent ind for this re ison failure « f 
union with resulting necrosis and pent mills ni h 
occur when the resection has lieen mule in the 
distal arm of the transeerse colon or the upper 
part of the elescending egment \nother our e 
of failure in the open m thod of mtesiin il ina 1 1 
mosis has been the itnasion of the fat of the 
mesentere m the \ where a werlge his been 
excised Here necrosis is probiblv mist fie 
quenth walled ofT and occasionalK rupture 
through the suture line occurs into the lumen of 
the bowel but more often abscesses result fremi 
leakage infection and f ulure of the an istomosis 
The healing of mtcslinil wouiuU lus Utn 
splendidK dealt with e\pcnmentall> bs If listed 
Mall Herl7ler andothers I egcncraiue ehanges 
according to their experiments dcmunstralt tint 
the healing of the peritoneal woutul takes place 
bx direct transformation of Kmph into connect i\e 
tissue without passing through ihcgr inul it ion tis 
sue stage if there is no infection \gglutination 
of the resected ends under turn pressure is another 
principle of intestinal 8urger> which is aiKan 
tageousU emplojed in making a clem closed 
anastomosis ^lall s experiments showed that 
under pressure the diaphragm sshich »s a result 
of turning in the margins becomes destroxtd b\ 
necrosis and at the end of the fifth dav the slough 
separates Icaxing usualU a clean surface I he 
musculans mucosa is completcU rcgcncraterl at 
the end of about ■, weeks ind tlie raw surfaces of 
the anastomosis are covered over Ihe sloughing 
awaj of this diaphragm sometimes has Ixcn 
accompanied b> secondarv h emorrliagt occasion 
allj fatal but this is an exccptionallv rare com 
plication Quick healing of intestinal wounds is 
due to approximation of the peritoneal surfaces 
and inserting suture material onlv deep enough to 
catch the submucosa which is the important 
structure in the anastomosis (Figs i and ) 

The clamp which I have devised I offer not 
with easj confidence that it will be adaptable for 
intestinal anastomosis under all conditions and 
circumstances but with the hope that it ma> be 
a valuable addition to the surgeon s armamcnla 
num I feel that the sim|)licitv of its arrangement 
and the ease with which it mav be applied and 
manipulated commend it I have found it c\ 





I IK (I t I imp I d 1 1 1 I 1) j tl n thi ( ( i 
I n s null meter I netli )\ r II i ? centimeter 
e I I I la k I n intim t r in I th t entral lilacic i 
os entimetcr mwidtli ind ? millim t r in kptli 

I e (bmp with on I hi il la I the otlier oj cn 
( the cci| tl m of the I w 1 

trenielv advantageous in joining the large bowel 
end to end or sulc to siiie and llie hrge and 
small bowel eml to sulc I have used it in twelve 
re eetions of the eolon in which these three ivpcs 
of anastomosis have been carried out satisfaclor 
ilv Steoiularv hemorrhage or the formation of a 
diaphragm in the lumen lias not occurred in an> 
of the cases 1 he good results I believe bear out 
the experimental advantages demonstrated bv 
Graham in Manns laboratory In working on a 
senes of <lo„s he made the various tvpcs of anas 
lomosis vvUboul leakage hemorrhage or the 
formation of a diaphragm (Figs 345 and 6 ) 
I quote hn» report 

A senes of experiments was conducted in 
oriler to determine whether the 1 ankm clamp for 
closeil intestinal anastomosis was mare satis 
factorv than the usual open method For this 
purpose two groups of operations consisting of 
end to end end to side and side to side anas 
lomosis on the colon were performed on dogs 

In the first group which served to demon 
sir lie the virulent nature of the content of the 
colon the colon was incised and anastomosed m 
the ordmarv open manner In the second group 
the anastomosis was made with the special clamp 
Fhc use of protective packs to wall off the sur 
rounding area was purposelv avoided m both in 
stances I ubber covered clamps were used how 
ever to prevent gross soiling in the ojien mclliod 
Ihe carbolic ind alcohol technique was applied 
to the end of the bowel within the Rankin clamp 
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T HF rmsl fasLiii'ilm ih ijilcr in lli r mint 
of surger\ Itil \ illi p mm u cr 

i n tlie gi tr intc tinal tn i In thi cl i| 
ter the pan nph n mt tinO I m i 

repre cnts the m t mtn um i \il | i it f 
the surgical vrt fr m th tc hni il iiilj ml 
The carnc t cii Icacor of main in n i met 
the factor f afcl\ mint stiml iir cr\ ii he itc 
the s ar h 1 r in I leal win h will j r i li I r ll t 
rcmo\ il of offen Im !e i n 1 r (he r » rati i 
ofj)h\si 1 „ic f|uihl rium \ ith it it imi ati i 
an 1 with the 1 w t Hill m rti 1 t\ i 1 
m rbi ht\ I he mulU| li u\ f | riti jr 
c tiurcs an I the e luti n ( ill ih I mi i il f n 

ti ns tc tifs ami U t ih im] rt in i w II i 

to the interest in uch a I enture Ihi I ir t 
lecel pa lean t\p f a i i m i hi r ullc I 

in multiple 1 \ic an 1 m th 1 main f hi h 

recommen I them tl\ Ir m th ir\ r\ ii ii ii 
ness an 1 nian\ 1 eeau e f th ir un i c iml cr 
somencs are do ni 1 l h 1 1\ r 

Kerr in a cla leal i M er 1 1 1 I I re th 

Se tion on Siirgerc f tli \meri ii Mt I il 

-\8S cull n in 10 trace 1 ih I \cl i m nt f 

inte tinal surg r\ frjm the earlie t rt r I ii| t 

the present tim lie mm il I 1 infriiik 
Sin / C K e put 1 h I in ! y hi h lU 

I ntd the ireaim iit f me trail uni in 1 

calie 1 attent nt l\ic f uiur a I the r i; 
plicatiin I ri r t this the cca i nil | nim u 
reco\cr\ fr m mtc tinil ] erf rati i lau 1 l\ 
laltle wound r tie Icntal p n irili n hi I 
suited fr m th a„ lull ati n f lie | nt n il 
c Its )f th inle Im a ansi the (aritte p rt 
\ ntin" eftusi n ail t nt imiiiati n In i8 
Travers i ill li t e I a nt f ea| enm nt n 

animal h m that ml linil w uni li al 1 

bv a glutmit ii in 1 1 illt 1 alt nli n t thtfut 
that thi pr c hilbtnkn \n t the mt lit it 
profes i n f r m re than f ur hun Ire I tear 
The ulu n f the pcriincal tit f iht 
\ oun I m i8 < fv \nt nt Lcml ert f lari 
wh se nam i till a sociatt 1 i ilh mlt tinal 
suture put ml praclitc the principle that 
inte tinal \ uni heale I 1\ alhtsim of th 
invertcl p nt n al it thus a fun lamental 
pnncipile a tal hshtd hi h ha be ti largelv 
respon ible for th su ces ful tv aluU n f thi 
branch of surgerv Muri h\ bull n m iSy 

Im If bl 


mirki I aiDlhtr a 1\ ince sul equent to which 
mil mill rt ttlitn b came pupuhn/ed Kerr 
i rt I that Ihtrc have Icon about 250 dif 
ftr nt tn th 1 f mtc tinal sutiirts Icscnbetl in 
ill htetnturv an I lit him elf ilTtre 1 a most ad 
mini I a | tu anist mii which ans ers all 
the funlimtiilil requirements and 1 rca lil) 
i nipli he] III I istiiu blitch methol has 
pr ve i vtrv Ui fiet r\ m mv hand I feel sure 
ihit It 1 nt f the m t s rvicciblt tvpes of 
Ic m mtc II 1 ll m i t ni i 

In r late 1 tint after Ilalstcis pioneer 
Ultmi I l i V I I I [tieaniDnni following 
int tfru/ r li 11 ih/rtv tw c()arate and dis 
Mil t ni ill ! have lein iripicil lailureof 

tl t m th ] I ) I m uni trsillv adopted 1 

lut nuiiiK t 1 ur r a ns (t) the ii regard of 
mtin viiil tunlim nlil prm i} les of intestinal 
urg rv III the ie irc t aee mph li a perfect 
I raliv I r ce lure ( I the lack of simplicity in 
m i f th m th 1 (irc cril c 1 ( ) anatomical 
lifftrcm I ts\in adeciuate va eiilari^ation to 
the re « It I en I unre ni al !e I cau e of the 

ntt s irv I ll 1 1 metli 1 if joiniii" the 1 o\el and 

<4) failur l re „iii/t that the lar^o bowel in 
hich ihrci f urih f the re eeii ns are nece 
sarilv p rf rm 1 1 higliK pernieal !e under ob 
tru liv ta hli n an I tint its manipulation i 
It la f lie we ( liv jicrit neil c mtammation due 
t the ireil f rgini ni throii h the biwel \ all 
I pit 111 fi Ithallh resceti nandamstomosi 
hive I en i n in a th irou hl\ aseptic manner 

I he UfTtrtnc m the anal niical construction 
f the lir e an 1 s 11 ill Ivi ion if the bowel 
mllu n c ns I ral l\ the technical maneuvers 
ipilicihl t i h ll e hr c biwel is much 
thi 1 itr thin the null Ik w el and its tunica pro 
p 11 III ll I bene 111 the cndilhchal lavcr of 
pithclium ini whi h c ntiin Ivmphatics and 
III 1 \t i IS ften replace 1 bj fat Under 
hr me ll tru live eon htnn Us normal p r 
meil litv sgreitlv iiicrcas il anil al orption ani 
mf tun lake place Ihc p n taltic actiin of the 
h ge b ell ietiiiitclv more p werful than that 
f the mill I el so there 1 more likel hood 

that tram in the suture line will cau e Icaka e 

Ilebloul upipK of the lar^e bo el in each ol 
its livi i ns 1 t ften inconstant an I the 
mo in arcs frequenllv uncertain TI e ri ht halt 
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'irnund to the middle of the trin^xcrM. tohm re 
cci\es Its blood supjiU from th(. sujjcnor mt cn 
tenc. \csscls together with the rf't of the ib orp 
ti\e portion of the qtsiro mtestinil trn t ind tit 
left hilf which is coticirncd mostU with slonj^t 
reccuts Us blood sxij)pl\ from th« mftrior mts 
enteric brnnehes of the oorn The xnistomosi 
between the c two lourtes of suppU is ofim in 
complete or 'ib'^cnt nnd for this rt i on fulurt t f 
union with resulting nccrosi and peritonitis mu 
occur when the resettum Ins btin made in Ihi 
distal arm of the trmseerse colon or tlu upper 
part of the doscendin" segment \nother sourei 
of failure m the open m ihod of intestm il inasit) 
mosis has been the m\asion iif the fit of ilu 
mesenterj in the \ where a v\tdgi Ins been 
excised Here necrosis is prolnliK most fi< 
quentl\ walled off and xKcasionilU rupture 
through the suture line oceiirs mte> the lumen of 
the bowel but more oUen ibscessts result from 
leakage infection and f ulure of the in isiomosi 
The healing of inte tinil wounds lias been 
splendid!) dealt with experiment illv b\ II listed 
Mall Herlzlcr tndothers I egencratueehangc 
according to their experiments dememstrate tint 
the healing of the pcritonctl wound takes phee 
b\ direct transform Uion of 1\ mph into eonnceiuc 
tissue without passing through the granul uion iis 
sue stage if there is no infection Agi^lutmaiion 
of the resected ends under tirm jiressurt is another 
principle of intestinal surgerx winch is a<Kan 
tageousK emploxed in making i titan ch) c<l 
anastomosis Malls experiments sho\ e<l that 
under pressure the fliajihragm whith is a result 
of turning in the margins becomes dtstroxtd bx 
necrosis and at the end of the fifth d u the slough 
separates I< axing usuallj a clean surface I he 
musculins mutosa is comideleU rtgcneraleil it 
the end of about ^ weeks and the raw surfaces of 
the anastomosis are covered over I he sloughing 
awaj of this diaphragm sometimes Ins been 
accompanied b) seconclar) haemorrhage occasion 
all) fata! but this is an exceptiomllx rare com 
plication Quick healing of intestinal wounds is 
due to approximation of the peritoneal surfaces 
and inserting suture malcri il onl> <ieep enough to 
catch the submucosa which is the important 
structure m the anastomosis digs rand ) 

The clamp which I haxc devised 1 offer not 
with cas) confidence that it will be adiptible for 
intestinal anastomosis under all conditions and 
circumstances but with the hope that it maj be 
a valuable addition to the surgeon s armament i 
rium I feel th it the simplicilv rf its arrangement 
and the ease with which it miv be applied and 
manipulated commend it I have found it ex 




I l. (il vt) ( limj il I 1 Ilia ie I Dc] ihintl i pc i 
Uni s m\l mtlcr 1 tn t\i ■> ut al\ i ttnltmctcis 
ilithl Inn , inlimcttr inkn th Ltntralbhdci 
o niimctcr in wullh ini i millim ter m Icpth 

1 1 „ (limp Mill on Mil clo c I an I the other oj cn 
lor ill r j lion I the I t vtl 


tremelx adva^ua^,colls m joining the large bowtl 
end t ) end or side to side intl the large and 
smdl Ixiwcl cnil to side 1 hive used it in twelve 
resections of the colon m which the e three t>pes 
of unstomosis h ive liecn carried out satisfactor 
ilx Secondare ha morrlngc or the formation of a 
diaiihri^ni in the lumen lias not occurred in anv 
of the ciscs I he good results I believe bear out 
the experimental adxantages demonstrated b> 
( ninm m Mann s labor itorj In working on a 
senes of dogs he made the \ anous tv pcs of anas 
tomosis without leakage hemorrhage or the 
formation of a diaphragm (Figs 345 and 6 ) 
I quote his report 

A scries of expenments w is conducted m 
order to determine whether the Kankm chmp for 
closed intc tmal anastomosis was more satis 
factorv than the usual open method Tor this 
purpose two groups of operations consisting of 
end to end end to side and side to side anas 
lomosis on the colon were performed on dogs 

In the first group winch served to demon 
stralc the virulent nature of the content of the 
Lolon the colon was incised and anastomosed in 
the ordtnarv ojicn manner In llic second group 
the imstomosis wis imdc uilh the tpecnl clamp 
The use ol protective pads to tnll off the stir 
roundint, aria "as purptiselj avoided in both in 
stances Rnhlicr covered clamps mre used how 
ever to prevent gross soiling (|,c open method 
Ihe carbolic and alcohol leiliniqne was applied 
to the end of the bowel within the Ranhin clamp 
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The results of the forcRoin" experiments ere Such results prompt the conclusion that the 
clean cut In the first c ntr 1 group all of the clamp umicr consideration offers an entirely 
animals lied of peritonitis uhm 5 Jax In the satisfactory closed aseptic method for anasto* 
second group there were no e\i Icnces. of pent) misin" the large bowel in the dog Furthermore 
nitis and there were no deaths Observatuns at it is rca hU concei\able that the clamp should be 
subsequent operations 6 to b weeks later re even more applicable to operative procedures in 
vealed that the anastnmisis functioned salt many hen one considers that the preceding results 
factorilj the boyyel was not lilatel proximal to lyerc obiamcd in spite of certain handicaps that 
the anastomosis \ stu iy of the operative sites the intestine of the do» offers to such procedures 
after their removal from the body licitel these namely its relative smalinc s thickness friabil 
facts absence f circular c nstncti n almost it\ ami tendency to contract on manipulation 
comilete abs ncc of i diaphragm within the lu ihc instrument is a three bladed clamp suffi 
men and absence of liminuti n m the diameter cientiv short to facilitate adaptabiht> It is 
of the lumen readily mol ile and narrow enou<»h to permit the 
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1 1C \pplication of clamp to il um The blood 
supph in the me cntcrj has bcccn tied ofl m I the clamp \ 
appl «1 at an angle o as to ol lam a wid r lumen for the 
anastomo is The bowel is di idcd w th cauttr) 


1 1 Si The tlamj i ho n bein apt lied to a point 
elect d on ll e Iran cr c colon for the colonic end of the 
ana tomo is 1 \n cll pltcal portion of the colon is lcm„ 
removed b> cautcrj to make an openin'^m its lumen and 
the small bowel is shot n approiimatcd at thi point 


idNantagc of the principle of agglulmition bt 
Ucen the peritoneal coats of the crushed bowd 
ind It tlic etme time to 'itoid c\cessivc clumsi 
ness which comes from the attempt to suture over 
a wide instrument The central blade is the fiacd 
point ag unst which the two lateral blades operate 
independent!) The fulcrum which permits the 
steady pressure is m the handle there is a ful 
crum on each side of the clamp The length of 
the entire clamp from tip to tip is j 5 centi 
meters Each blade is 7 s centimeters long and 
the central blade is o centimeters wide It is 3 
millimeters deep and the blade portion when 
closed IS 8 millimeters deep M hen the clamp is 
m use the posterior peritoneal coats of the two 
arms of the bowel are in direct approMmation 
separated only o 5 centimeters by the central 
blade and the anterior surfaces of the two limbs 
of bowel to be anastomosed arc separated b) the 
entire thickness of the clamp Firm pressure and 
agglutination keep the limbs of the rc'iccled ends 
in accurate apposition after the application of the 
suture which coyers the point of the clamp but 
which necessaril) is not drawn tight o\er the 
handle portion until its withdrawal On with 
drawal of the clamp the end suture is pul in and 
the whole line of sutures on the anttnor surface 
IS drawn taut yvithout contamination The dia 
phragm must bo broken out with the fingers 
through the lumen 

Control of hnsmorrhage is dependent on the 
crushing of the \ essels and occasional!) perhapis 
secondary hemorrhage may take place It has 
not occurred m the cases in which I have used the 
clamp and I believe that it is a much overesti 


mated danger in closed anastomosis The forma 
tion of a diaphragm after operation has not been 
observed m l)ic experimental laboralor) or in 1 
senes of resections on human beings 
It may be well to discuss the three types of 
anastomosis somewhat more in detail In an 
operation on the large bowel for carcinoma or 
any other lesion that has produced long standing 
obstruction the two stage resection should prac 
ticall) alway s be performed I am convinced that 
this should always be carried out in the left «eg 
ment of the colon but certain conditions m the 
right segment may make it advisable to perform 
the One stage operation However carcinoma in 
cither arm of the colon presents a somewhat dif 
ferent problem from tuberculosis stasis or other 
lesions that require surgical intervention and 
since surgerv of the colon is usually directed 
toward the eradication of malignancy I have 
gradually come to believe that all carcinomata of 
the colon if they are causing any obstruction 
whatever should be operated on in two stages 



ri<* 9 losterior layer of sulures be n" appbe 1 in end 
to side anastomosis Clamp is turned over 
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m tthlradt crscf b \ t lyoftr 


ILtOCOLO&TOMY 

I hi\e used the clamp in perfortniiie, ileocolos 
toin> m the right half of the colon between a suit 
able Site m the transverse colon and a point in the 
ileum about 3 centimeters from the ilcoctcal 



I j, I Op r t mpl td ih titled fthc 
lumen is tu d n d dr pped back t th bd m n 
while the pro im 1 e d a t mos d d t j de w th 
th trans erse col 


valve In order to secure as large an opening as 
IS desirable the clamp is put on the small bowel 
at an an Ic and the bowel is cut across the end 
toward the cajcum being mvagmated b> a purse 
string suture and dropped back to be removed 
with the colon at the subsequent resection An 
elliptical piece of the transverse colon is removed 
with the cautery after the application of the 
clamp to the selected site The damp and the 
mobilitv of the bowel permit easy handling and 
the sutures arc first put in on the po tenor side of 
the bowel which may be brought under the eye b\ 
turning over the whole damp This permits the 
accurate approximation of the peritoneal coats of 
the bowel on the under surface of the anastomosis 
because here the two arms of the bowel are in 
juxtaposition After this suture is m place the 
damp is» again reversed and the anterior line of 
sutures applied in a manner identical with that 
employed in dosm„ the duodenum following 
partial gastric resection The sutures at one end 
of the clamp have drawn the bowel together over 
this end and the clamp is now released and i ith 
drawn The agglutination of the two ends of 
bowel under the steady pressure keeps it intact 
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Fie xj Uuision of bowc! proximal to the Rrowtli one limb of the clamp holding 
the end to be anastomo cd the other limb shown closed 


and the anterior la\€r of sutures is pulled taut and 
tied Leakige at this stage has not occurred m 
an> of m> casts Another la> or of silk sutures is 
inserted around the entire area of anastomosis 
and the fat tags and omentum an. wrapped 
around it to i,uard against contammalion and 
leakage The fingers of one hand arc m\agmatcd 
through the anastomosis to lireak out the ag 
glutmated ends and prevent obstruction The 
secondary resection of the colon lakes place in 
about two weeks 

END TO END \N \STOMOSIS 

I have usually employed this method of end 
to end anastomosis m the sigmoid but I applied 
It m tw-^o cases of growths in the descending colon 
and m one case of carcinoma in the transverse 
colon Drainage procedures were carried out m 
all cases preliminary to the resection and anosto 
mosis Certain portions of the sigmoid m which 
more carcinomata occur than m any other seg 
ment of the colon offer ideal sites for resection 
and anastomosis I am not discussing here the 
growths low m the sigmoid or in the rectosigmoid 
because of the questionable desirability of xc 
establishing the intestinal continuity when cara 
noma has invaded this portion of the gastro in 
testinal tract One is frequently loath however 
to make a permanent colostomy in the middle and 
upper part of the sigmoid and subsequently to 


resect all the bowel distal to it in such cases the 
clamp anastomosis may be earned out most 
satisfactorily In this situition one may pracli 
cally always be certain of the idequacy or in 
adequacy of the blool supply to both ends since 
It may actually be een the end to end anasto 
mosis IS readily iccomphshed over the clamp in 
much the same m inner as the end to side anas 
tomosis the damp being put on the bowel with 
the handle away from the operator thus making 
the posterior suture line more readily accessible 
foUo\ mg resection I have found it advisable in 
most instances to place the clamp superimposed 
bv a small Payr clamp on the upper end of the 
I owU to be resected and to cut between the two 
With the cautery This permits one to gauge the 
exact amount of bowel below which mav be sic 
rificcd with the possibility of establishing anas 
tomosib without tension and with idequate blood 
supplv to the ends Having satisfied oneself on 
these two points a similar maneuver is carried 
out on the distal end and again the resection 
With the cauterv leaves the bowel readv for anas 
tomosis ov er the clamp Occasionally if the bow cl 
IS freely movable and inspection can be earned 
out rapidly both ends of the bowel may be caught 
m the clamp one clamp being used abov e for the 
resection 1 at tissue should removed from the 
immediate vicinity of the suture line but once 
the anastomosis is made such structures as 
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omental tafc,b arc s u ht and suture I over the line 
to give It additionvl strength In resection of 
the sigmoid the bowel should ahvavs be returned 
into the peritoneal cavitj In the ligation of the 
blood vessels suppljing this segment of the 
bowel it IS nectssarj to dissect the peritoneum of 
the mesenterj from both sides m order to reach 
the vessels salisfacton!> This leaves two livers 
of peritoneum which ma> be approximated after 
the resection and on which the anastomosed bowel 
mav he This is an additional protection to the 
suture line and peritoneum from the lateral 
parietes or if the anastomosis lies deep in the 
pelvis from the bladder or from the broad liga 
menls in the female The anastomosed bowel 
should alvajs be attached to the suture line to 
reenforce it and establish e\er> precaution 
against leakage After the anastomosis has been 
completed the diaphragm at the point of union 
is broVen out bv invaginating the finger through 
It and the abdomen is closed without drainage 


I im confident that this step is exc ptionaIl> im 
portant and experience in i case of grov th low m 
the sigmoid in which anastomosis was earned out 
and vhich could be mobilized onl^ bj the clear 
mg out of the entire hollow of the sacrum and the 
separation of the growth from its ittachments in 
front encoungc the belief that such a conclusion 
IS correct In this particular instance there was a 
dead space in the hollow of the sacrum md a 
tube with 1 wick of gauze was placed for dram 
age rhe pilicnts convalescence was stormv 
which because of the subsequent drama e with 
out leakage of the bowel was believed to be due 
to the tube m the pelvis Since then I have al 
vvajs do ed the abdomen tightlv and have not 
regretted it m an> ca e 

COLOCOLOSTOMV 

Lateral anastomosis in the large bowel is 
probiblj most often indicated between the arms 
of the transverse colon or between the tran verse 
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colon and segment of the sigmoid as a prehmi 
nar> stage to resection of the splenic flexure or 
descending colon for malignancj I have made a 
colocolostom> bet een these two segments and 
in the transverse colon several times over the 
clamp (Figs i8 and 19) I have not as >el had 
an opporturutj to employ the clamp in making a 
lateral anastomosis between two divisions of the 
small bowel but this is rarely desirable The 
accomplishment of lateral anastomosis over the 
clamp between two mobile segments of the colon 
IS readily earned out m the standard manner 
Points are selected which are to be approximated 
The clamp is applied first to one segment an 
elliptical piece removed above it to open the 
lumen and a similar maneuver to open the lumen 
into the other segment Anastomosis is accom 
plished b> continuous suture two la}ers being 
employed In resectin the bowel for carcinoma 
It IS well always to use at least one layer of silk 
or linen because of the uncertainty of the healing 
powers of the intestine due to desiccation and 
antcmia In operating on benign lesions one 
rarely needs to employ sutures other than the 
absorbable type because of the adequate a gluti 


nation and repair but if mail nancy has under 
mined general resistance and impaired the repar 
ativc processes a non absorbable coaptmQ suture 
IS desirable 

The secondary resection following colocolos 
tomy IS earned out after 10 days or 2 weeks in the 
usual manner the ends of the bowel being ampu 
taled and inverted without opening If care has 
been taken to place the sutures only as deep as 
the submucous coat the operation may be ac 
complished with absolute cleanliness 

OBSTRUCTIVE RESECTION 

I have found the clamp advantageous in the 
performance of the so called obstructve re 
section which I have come to regard as the 
operation of choice in many cases of carcinoma 
of the transverse colon (Fic^ 20) Obstructive 
resection in reality employs the sati factory 
features of the Mikulicz operation without vaolat 
mg the principles of this procedure as it is usually 
earned out Mikulicz operation was originally an 
exteriorization procedure applicable to mobile 
se<Tnents of bowel that did not require handling 
or difficult maneuvers m attempts at mobiliza 
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tion It did not moreover sacrifice the blood 
supply to the Segment Failure to observe these 
tivo criteria have resulted in the application of 
the procedure to man> cases in which it was 
totally contra indicated and the violation of the 
principles that growths in the colon that are ad 
herent infected and permeable may not be 
handled except with the gravest likelihood of 
peritoneal contamination It is applicable to a 
small scirrhous grow th without glandular metas 
tasis which occurs m a mobile segment of the 
bowel particularly the sigmoid and which may 
be brought outside the abdomen without hand 
Img or difficult mobilization and sacrifice of blood 
supply In elderly patients and in patients m 
whom the risk IS great it is distinctl> useful but 
for the average large growths which must be 
mobilized and handled and from which con 
tammation is feared by spread of organisms 
throughout the peritoneal cavity the substitution 
of colostomj or some drainage procedure and sub 
sequent resection with anastomosis has resulted 
m my hands at least in an enormous lowering of 


the mortality rate and m more satisfactory opera 
live results than when the Mikulicz procedure was 
used It IS an axiom that the highest mortality 
attendant on all types of operations on the colon 
follows operation on the transverse colon where 
the growths are more easily accessible The 
reason for this is clear In all likelihood because 
of the accessibility of the growth primary re 
section is most often attempted Failure results 
from two mam causes first inadequate blood 
supply and second peritonitis from direct con 
lamination from the growth at the time of 
resection 

Since January of this year (1928) I have per 
formed this operation m 5 cases in which the 
clamp was left on without failure The safety of 
this operation is due I believe to adequate pre 
operative preparation the use of spinal ances 
thesia and the selection of cases in which the 
operation may be performed without submitting 
patients to tedious and difficult procedures of 
mobilization In cases of obstruction to the 
colon if segregation and proper preparation from 
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the standpoint of detnsin" the bowel tntl re 
habilit'vtion IS instituted the obslrutiue l\i>e 
of operation ma\ be frequeniU perbrmtd (m 
the transverse segment and the sigm>il) Itavin^ 
the clamps on 4 tlavs ithiut ineon emcnce to 
the patient from the ob trutijon 
Usuillv for 4 hours and often f r^bhour or 
longer folio 10^ a spinal anasihetic an I rt 
section the bowel 1 m a state of paralysis and 
there 1 little or no ten lenev to the f rmation of 
ga and listeniion Total abstinence irom foo 1 
and drink b\ mouth increases the likelihood of 
the patient s being carried through 4 da\s without 
discomfort Fluids are supplied subculanci usly 
or intnvencusly thus keeping the atcr balantc 
normal The thirst of which the patient usualK 
complains IS allaved b> small sif s of water after 
the hr t 4 hours or b> suckin^ a lemon or orange 
occasionally The advantage of the clamp m this 
procedure is that the bowel which should be 
broil hi well out of the abdomen so as to insure 
adequate blood supply may be openc 1 on its 
proximal side should iistention and di comf rt 
iemand it after the first 30 hours The jeri 
toneum is sutured snugly around the bo el bul 
suture are not placed in the wall of the biwcl 
When the clamp is removed enlirelv in this t\|t 


of resection a spur remains which may becutout 
b\ the application of clamps after about weeks 
It remains then merely to close the colostomy 
ojicning in the ordinary manner lo complete the 
maneuver I have found that when the dia 
pliragm is cut through widely following these 
exlerionzauon procedures closure takes place 
s|)onianeously in a high percentage of cases 
r am convinced that successful outcome follow 
mg resection and anastomosis of the large bowel 
especiallv m malignant cases depend more on 
a lequite pre operative preparation and reha 
biUlation measures than on technical procedures 
hiwever highh destraHc the latter may be 
Di regard for the fact that virulent organi ms 
have a nirmal habitat m the Urge bowel in 
creasing m number and virulence under certain 
untoward conditions if obstruction is present 
perhaps oi>er itcs more against succes ful out 
erme m any type of mechanical procedure than 
any other I nc consider ition Con cquently ade 
quate j re \ erativc preparation of the bowel con 
sisiiHg of Iramage procedures after the institution 
of measures to cleanse the bowel and the routine 
establishment of a proper diet consisting mostly 
of carbohv bates an I fruit juices which leave 
little resi lue increase markedly the chances of 
satisfactori recoverv Graded operation under 
spinal an% ihesia likewi e have been hi hly satis 
fa lorv dcpariures from the usual routine Sclec 
ii n of cases for resection and the judgment to 
refuse to operate in hopelessly advanced cases 
will lower the iperaiivc mortality m the whole 
group and I believe will result in a higher per 
cent age of cures m a given number of cases than 
the tendency f) pre s the operation m every m 
stance m which the results arc uncertain In 
crea mg the horizon of operability and the msti 
tution of more radical measures for resection may 
be accomplished onlv bv attention to minute de 
tall an ( I believe it is in this field that an aseptic 
tvpe of rese tion hen feasible while but an 
mci lent m the sue essful operative management 
of the c cases j 0 sesses manv advantages 
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R ESTOR VTION of fun tion h\ arlhr 

an<l sub-iequent irciimcni 11 i m >rc mtri 
cate problem m the knee than »n other 
joints This lb due to the fact that iht knee is 
the most complex ariicuhtion m the boeK an 1 
lb dependent for siabilii} upon ligam ntous bup 
port on all four sidcb and in the interior of the 
joint 

In June 19 i the author s tir t report wa^ 
made on arthroplastt of the kn c btfirt the 
\mencan Orthopedic \s ociati m an 1 in Janu 
ar\ 19 t a further report uas made l>eforc the 
Orlhopeelic Section of the New \ork \cadem\ of 
Medicine In the first report including 4 ca es 
the re ults A\ere far from satisfaciors in the «cc 
ond 16 more ca«es were dibcus«cd which sho\\c<l 
a marked increase in percentatje of good result 
Since the second report there ha\e been , i addi 
tional arthroplastiCb of the knee or a total of 1 1 1 
cascb and sufficient time has elapsed to <lettrminc 
the actual character stamina an<l durabilii\ in 
a large number of ca es in w hich function has been 
rebtored This after all is the real test of the 
a alue of the procedure 

Arthroplasta is an operation for the rc-e tab 
lishment of function to an ank\lo«ed joint b\ the 
reconstruction not onh of the bones but of all 
of the component parts— the muscles ligaments 
tendons and fasci.E The operation is onl\ the 
first step m the program of restoration of func 
tion as careful saslematic after treatment is 
esaential to succebS 

DifTerentialion betaaeen the ta-pes of ankalosis 
IS of no practical a alue although 11 is important 
to distingui h the degree of fusion the prognosis 
and treatment in fibrous and bona ankalosis is 
identical Periarticular rcbtriction of motion is 
considered onl\ as a complication of either ta-pe 
The indications contra indications and Iimita 
lions of the procedure aar\ to ‘yame extent m the 
different joirts but in th knee Ihea maa be 
enumerated as follow s 

I Arthroplasta ma\ be considered routmcla 
onl\ when two conditions — acute p\ogemc infec 
tion and trauma — are the causatiae agents of 
ankalosis or restneted motion It has been found 
that the etiologv m a a era large percentage is an 
infection b\ p\ ogenic organisms such as the strep 
tococcus staphalococcus gonococcub and pneu 
mococcu These organibms in primara intra 
articular infections erode and dismlegrate the 

Read bef h So th S g cal ac 


cartilage and supcrticial bone from within but 
do not inaadc the shaft to an extensive degree 
That all cxidcncc of acult infection must have 
subsuled before an ojwration is performed is such 
a well known surgical maxim as hardla to be 
woriha of mention 1 rauma or the crushing of 
joint surfaccb icann^ of the periosteum and mul 
tiplc fractures arc so seldom causati\e agents of 
complete inkalo is in the knee as to be almost 
negligible However when incongruity of a joint 
following comminuitil fractures cau cs pain on 
moaement arthroplasta is indicated although a 
consulerablc range of motion maa be prcbcnt 

Multiple ankalo > even as the result of a 
paogente infection obaiousla renders the problem 
more ilifiiculi and the prognosis less certain as 
the important after treatment to restore function 
maa be inbibiled ba ankalosis of other joints 

t In monarticular tuberculous joints opera 
tiae procedures \ ithin the joint are seldom mdi 
caled because of the probabihta of lighting up a 
latent tuberculous infection In ankylosis of both 
knees the disabibla 1 so great that eacn the risk 
of a rtcuiTcncc of tuberculous infection is war 
ranted In tuberculosis of the knee solid Obseous 
fusion IS rare howeaer m tho^e in which osseous 
fusion has been induced m the earla stage of the 
infection ba open operation before extensiae de 
slrucliac changes haae occurred there is greater 
probabilila of eradication of the pathological 
process It is therefore conceiaable that m future 
a cars arthroplasta will be increasmgla indicated 
in ca'^s of this laqie and the scope of the pro- 
cedure m the knee wall be matenallj enlarged 

4 Arthroplasta maa be tmploaed in low 
grade progrebSiae arthnlis such as rheumatoid 
arthntis and arthnlis deformans but the prog 
no IS IS not faaorable and at pre'^nt the pro 
cedure m such cases is in an experimental stage 

3 Position is an important factor Ankalosis 
m full extension or not oaer 30-degree flexion is 
more faaorable to arthroplasty Flexion contrac 
turt of oaer 80 degrees renders the result more 
uncertain 

6 Shortening of more than 3 inches as a re 
suit of destruction of bone or lack of growth 
contra indicateb mobilization as further excision 
of bone would be required and the end w ould not 
justifa the means 

7 Abnormal os^ous structure as demon 
strated ba the K ra\ may bc^an important factor 
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TiI, 4 I IK 5 rig 6 

Tig 4 The new joint has been relmcd with a free tnm pedunculated flap covers posterior surface of jalella 
punt of faseta lata which forms a double la>cr Ittween lie s Tlie deep and suptrfcial fascix are do ed by 
tibia and femur js sutured deep m posterior C)m|>art continuous sutures 

ment of joint and co ers anterior surface of femur \ I ig 6 The shin is dosed in the routine manner 


Tf CHMQUE 

In our first cases we attempted to rcmocle! the 
joint so that it would conform anatomicaU> with 
the normal articulation but we met with a num 
her of failures We have therefore devised 1 
more simple procedure whichwill induce function 
without regard to anatomical detail 

In remodeling the knee joint no routine tcch 
nique is applicable to all cases the protetlurc must 
be modilied to accommodate the following condi 
tions 

1 Position (a) extension or slight flexion (b) 
flexion with and without external rotation and 
valgus 

2 Distribution of ankylosis (a) panankylosis 
or complete bony fusion of the patella femur and 
tibia which occurs most frcquentlv (b) fusion of 
patella and femur with apparently normal tibio 
femoral articulation (c) tibiofemoral fusion with 
a freely movable patella 

PANANKXLOSIS IN EXTENSION 

An E march bandage and tourniquet are ap 
piled on the upper third of the thigh in order to 
make the field of operation bloodless 1 he inci 
sion IS begun from 4 to 6 inches above the knee 
at the outer border of the quadriceps tendon and 
extended downward with slight convexity inward 
parallel to the medial aspect of this tendon ter 
mmatmg just below the attachment of the palel 


lar tendon to the tibia T he skm and superficial 
and <lccp fiscix ire incised the incision then 
passes through the junction of the quadriceps 
tendon intl the vastus mternus musclt Dissec 
lion IS mi<lt to free the quadriceps tendon from 
the femur and the bonv union between the patella 
and femur is chiseled loose All ligamentous struc 



Fig 7 A tree transplant of fascia lata IS remove 1 from 
the opposite thigh 
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in determining the prognosu and indications for 
arthroplasty Ihe chances of success are de 
creased vihen the structure has been transformed 
for I or more inches adjacent to the articular sur 
faces Old dense eburnated bone when found 
for a considerable di tance on both side of the 
joint m the bones forming the articulation is not 
favorable for the reproduction of a movable joint 
Such a condition is usuallv caused b) a virulent 
osteomyelitis the result thereof being a low grade 
bone tissue u hich bears the same relation to nor 
mal bone that fibrous star tissue bears to normal 
soft ti sue Healths spongy bone should form 
the articular surfaces of the ne \ joint O Ico 
porosi or bone atrophy from disuse should di 
appear and the structure should return to normal 
when the position of the limb will permit func 
tional use \s a re ult ii functional adaptation 
of the o tou structure after many \ ears fcom 
plete lo s of moll in a medulla or central canal 
ma\ Le formed compleleiv traversm"" the jomt 
from ibove lownward and surrounded bv cor 
tex which IS developed b\ the transformation of 
cancellous bone into dtn e bone In such case 
sufficient base mav not be obtained to form 
a satisfactorv joint and further the restoration 
of function to the atrophic muscles would be 
difficult 


8 Extensive scar tissue with adhe ion of the 
skm to the bone renders the procedure unsuitable 
unless preceded by plastic measures to invest the 
joint completely with soft freely movable tissue 
\ttempts to close such defects at the time of 
arthroplasty invariably meet with failure because 
of the relighting of the infection or sloughing of 
(issue 

9 Tlie most favorable age is from adolescence 
to 40 years althou h it is not so much a question 
of years as of the character of the tissues of each 
patient Arthroplasty is contra indicated in chil 
dren as the epiphyses may be traumatized by 
operation and further it is impossible to secure 
proper co operation m the after treatment 

10 In large obese individuals especially worn 
en the musculature and ligamentous structure 
are always deficient The ligaments should be 
conserved and great care should be taken to re 
move as little bone as possible m making the 
joint space as loose Hail joints are likely to 
occur 

11 In the selection of cases for arihroplasiv 
the social and financial status of the individual 
must be taken into consideration The procedure 
may be employed in all young a lulls vvhose occu 
pation is not ha ardous or m those who can be 
rehabilitated 
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TrciiMQur IN rwwKMosis in hinkin 
\\Jien ank\losis occurs in Ic^s thin 9 o tlcgrcc 
flexion the anterior structures arc rc»lun«hnt and 
the quadriceps tendon can alwaxs he rttrititd to 
the outer side After rtmoxal of sutluitnl bone 
if the posterior capsule is contracted intl exlen 
sion cannot be obtained stnpjnn;, of the pen 
ostcum from the posterior surface of the femur 
aboxe and the posterior surface of the tibia beUnx 
for r or 2 inches wil! usuallx oxereome the eon 
tracture and permit tlie knee to lie complclelx 
extended after xxhich the procedure is eoiKludi«l 
Correction of rotation and xalpus or sublux i 
tion can casilx be made in rcmodtlinR the joint 
When ankxlosis occurs in flexion of oxer So dc 
grees it is adxisablc to do a two stage o|>traln>n 
as follows b\ a posterolateral incision the poste 
nor portions of the condxlcs of the femur are ex 
cised thus remoxing about i inch of lM>ne at the 
point of osseous contact to permit greater exten 
sion or reduce subluxation if jire'^ent I urther 
extension if ncccssarx ma> be secure«l b\ sever 
ance of the hamstring tendons \cast orlixition 
apparatus is applied xxith the limb extended as 
full) as possible but without the slightest tension 
If the necessary degree of correction ctnnot be 
attained at the first attempt the cast is remoxed 
at the end of xxecks and gradual correction of 
the flexion deformitv is made b> means of a spe 
cial apparatus otherwise the cast is worn for 6 
'^ecks A brace is then applied an<l walking jicr 
muted for about 2 months before proceeding with 
arthroplast) 

TCCIINIQUI in lUSION OF PXTLLLX \ND FI MLR 
In fusion between the patella and femur xxilh 
an apparentU normal tibiofemoral articulation 
the skin incision is made as alread> described 
the quadriceps tendon is dissected free postenorlv 
and the union of the patella and femur is sexercel 
b> a chisel The interior of the joint is carcfull> 
inspected and division is made of an> strong fi 
brous adhesions that may be present A broad 
sheet of fascia lata is dissected from the outer 
aspect of the same thigh and folded inward be 
neath the quadriceps tendon and the raw surface, 
of the patella the deep surface of this fold facing 
the patella and quadriceps Should extensive scar 
tissue be present in the aflected limb a free 
fascial transplant is taken from the opposite thigh 

technique in tiiuofemorxl fusion with 

\ FRFLLX MOX XllLI PXTILLX 
Tibiofemoral fusion rarelj occurs with a freelj 
movable patella This condition maj be a sequela 
of acute infectious arthritis but is more often the 


result of a virultnl ostcomvtlitis extending for a 
consider iblc distance into the shafts of tlic tibia 
and femur with direct bone infection across the 
joint space I he anterior portion of the joint 
mav have been walled olT b\ mflammatorv exu 
date and protected from the process similar to 
the phenomenon so frequentlx seen in the abdomi 
nal cavitv If the osieomxclitis has been exten 
sivt the indication for arlhrojilasix is most 
quLStionafifc 

Should arthroplastx be deemed ulxisiblc the 
patellar tendon is rtlraclcfl to the outer ispect 
or if eontracted is lenglliened b\ the / jilastic 
method llic new joint is then remodeled accord 
ing to the method alrcadx described although the 
ficdiclc flap to the patella is omitted 

I his procedure for arthroplastx of the knee is 
adxantagcous iiccause (i) slabilitx is better in 
sured bx the liroad space of contict between the 
one condxle of the femur and the one tuberositv 
of the tibia as well as bv the conservation of the 
quadriceps tendon and lateral ligamentous struc 
lures (2) loss m length is not ajiprcciablc as the 
greater amount of bone is removed from the po 
tenor portions of tlic condvlcs rather than from 
the longitudinal dimensions and (^) the tech 
nique is simple and the contour of the bonx 
surfaces is casilx remodeled 

Since the last report the approach to the joint 
has been radicallx modified lormerlj the m 
verted t incision with an additional longitudinal 
incision passing upward at right angles from the 
center of the L was emploxcd This has now 
becnentirelx discarded as it has been found that 
the incision whicJi has aircadj been dcscril^d is 
quite ample for exposure of the joint moreover 
xxhen one incision is made at right angle to an 
other a formation of adhesions and sloughing mav 
occur at the point where the incisions meet It is 
also found that the longitudinal incision usually 
heals better than an extensive transverse incision 
in an extremity This is probablv clue to intcrfcr 
cncc of the blood supply to the part as an exten 
sive transverse incision severs more blood vessels 

For the past 4 vears we have routinely em 
ploved transplants of free fascia lata as we have 
found this the most satisfactorv material for inter 
position In some of our early cases we applied 
pedicle flaps and prepared animal membranes but 
wc have almost entirely abandoned their use 
Prepared animal membranes possess the disad 
vantage of foreign body irritation invite infec 
tion and may be extruded Fascia lata trans 
plants from animals as described bv Koont/’have 
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tures are dissectc i iil pen isle ill\ (r m their it 
tacliment t the libn and femur It c\treU 
contracted (he qua Inccps ten l< n m u fjc Itnj,{b 
ened b\ the7 plastic inetli 1 1 tlurwi i it sh ul 1 
be retracted outwar 1 The (iliu ftm ral uni n is 
completeh severed in 1 until tin is » t mpli he 1 
no ittempt is m i ie t Ilea f rcibU even in til r u 
casts as fracture of the 1 wer tvtrcnmv jf the 
femur are ea ih su tune i and ma\ institute a 
serious complicatnn The kiuc i then fullv 
flexed gi mg free access t the rai bonv ur 
face of the tibia and femur I he p t ri r p r 
tions of the einUks 1 the femur irt rtm \e I 
and the int rcinlvlar n t li i thii 1 literate 1 
The lower extremitv ol the femur i ma It t nvtx 
from al o\e lownwar 1 an i fr m 1 tf r I a k \ar I 
Onlv the ab otutcK c scnlial am uni f I ne i 
removed frim the length if the f nuir ih la gcr 
portion of lianc being t ikcn fr m ibt p sltri r 
surface f the c n hies In tin iv m re pate 
willbef rmed and the length filtliml ill It 
affected verv slighlh if al til i ht upi t ex 
tremitv of the tibia s \ci I i lull a | sille 
in or ler to reach hcaliln jm n"\ I n U iih a 
wood car erschistl this surta i mil sli hilv 
concave from before 1 i kwirl f rming a Urge 
shall cavitv f r am ului n \ itli iIk n i 
dvie of the femur \/ltr tv i i n 1 (ht 1 nc 
there must be at least i in h ; ii t pit hen 
manual tra ti n i ma k ii iht iilii If ihi 
cannot be ate mpli he I m rt (it t t in flen bt 
obtame I hv ii secting the ptn utim j i n rlv 
from the femur an I tibia N all m(li mil n 
rtpra luce the pine f the til ii r iht ml rt n 
dvlar natch f the femur f< r thtrt mil le n 
erut al ligaments i | rtvciu 1 titnl lijlit mtnt 
If the articular surfa c art irr guhr iihlUtral 
di pUcem nl mav ea iK ottur i ringin tht r 
regular surfaces t gcllitr itholvi u mctbamcal 
damage when moli n is in tiditt 1 The lal ral 
ligament f the j int mu t I c t nstrv d 1 1 r ler 
to avoi i insial ilitv in I c in mu t 1 c taken nit 
t:i tear tret h r vtr th t li inienls lu m^, 
operation 

The raw urfa t art ncvl appr ximatdl an I 
the aho-n lent f tht entire ixlrtmitv i te te I 
If varus r dgu i j rt tnt m rt b ne i re 
mo e I fr m ea h urfatt until a j trf ctlv traight 
h nge 1 f rm 1 Pcgirll s f the po ition of th 
normal hml p tial are sh iild be taken n I I 

pro luce valgus Futur i i„ht 1 cann must I e 
direct an 1 in a traiglu line 

Our attenti n i ncvl brccted to the patella of 
\ hith the I ten r surfa e is rem ve i to a verv 
thin laver r ju I en ugh t b tonsi lent with 
tensile siren ih The later il margins are tnmmtd 


f r 4 inch to allow the tendinous fil ers to fo! I 
back ard along the t Igc of the p stenor surface 
All urfjces are smoothe 1 with a large rasp re 
ces e are cartfullv searched and ever> particle 
1 lo e lone i remove i Just below the patella 
an 1 on the j sternr aspect of the patellar tendon 
V ill 1 e found a mass of fat and at times remain 
f svnavial membrane This is severed at the 
junction with the tibia and dissected from below 
up vard into a flap with a braatl pedicle which i 
stitched tc tht margin ff the tendinous fiber 
thu mvc tm the posterior surface of the patella 
Ihi IS an important step for in those cases in 
hi h ankvl sis rcturs adhesion begins between 
the patella an 1 femur and is the most dilTicult 
pr blem in the re t rati n of mobilitv 

The cont ur of the new joint has now been 
t mrleteJ an 1 prepare I for intcrpasition of the 
memi rane \s the firmer infection mav have 
pr luced hbro is m the s ft tissues about the 
p rativc area of the affected hmb and in order 
i a\ I evees ive surgerv to the one member 
(he transplant is be t obtame 1 from the opposite 
ihi^h 

\ I )ng inci im 1 ma ie on the outer aspect of 
the thigh and a strip of fastia lata about 4 or 3 
m hes m wi Ith an 1 8 or 10 inches in length is 
remove I The superhtial surface >/ thi mcm 
I rane is placed next to iht b no its libers are 
I oselv woven and mire readiK in luce tht re 
e tal 11 hment ol tirculation 1 0 facilitate motion 
the sm olh gh ling surface is f laetd within th 
jdiit f mino the interi r if iht articulation 
This meml rane is \ lace 1 over the 1 >wtr 4 5 

in he f the anltri r asfect of the femur cover 
in" the p> ten r wall f the suptrnr compart 
mcnl tf the loint II then pa sc from before 
la kward o er the nev Iv formtd condvl of the 
f mur an I 1 titthed posten rlv to the po tenor 
ap ule ol the j mt a high as pos ible thence 
It 1 brou ht lorwar 1 over the new articular sur 
fate t th tuber sitv f the tibia terminatin on 
the anteri a pcct of the tibia \ll free e Iges are 
stit he I Ith oitnuou chromic catgut til over 
the margin f the joint Thus nit inlv 1 there 
interp el t o lavers of fascia lata bet\ ten the 
joint surfaces but ne lav r is interpo e i between 
thequalricep tendon ind the lis lies on the ante 
nor surface of the femur The pedicle flap v 1 ich 
has alreadv been descril e ! mterpises an ad ii 
ti nal laver bet een the patella and femur The 
joint apsule fa cia and skm arc sutured m the 
routine manner chromic catgut being u td for 
the leep structure and Jermal suture for the 
skin Moderate traction is applied and the limb 
IS placed in a Thomas splint 
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TFCUMQUE IN r\N\Nk\LObIS IN I 11 MON 

When 'lnk^loslS occurs in le'Js tlnn 9 o decree 
flexion the 'interior structures nrt rcdunfhnt ind 
the quadriceps tendon can al«a\s be rclnelcd to 
the outer side After remo\ il of sufTicitnl bone 
if the posterior capsule is contracted imJ t\len 
Sion cannot be obtained stripping of the pen 
osteum from the posterior surface of the femur 
above and the posterior surface of the tibia below 
for 1 or inches will usualK overcome the con 
tracture and permit the knee to be tompletclv 
extended after which the proceilurc is coniludi<l 
Correction of rotation and valgus or subhixi 
tion can casilv be made in remodeling the joint 
W’hen ankvlosis occurs in flexion of over So dc 
grees it is advisable to do a two stage operation 
as follows b) a posterolateral incision the postc 
nor portions of the condvles of the femur are ex 
cised thus removing about i inch of bone it the 
point of osseous contact to permit greater exten 
Sion or reduce subluxaiion if present I urther 
extension if nccessarv mav be secured bv sever 
ance of the hamstring tendons A cast or fixation 
apparatus is applied with the limb extended is 
fully as possible but without the slightest tension 
If the necessary degree of correction cannot be 
attained at the first attempt the cast is remoxed 
at the end of 2 weeks and gradual correction of 
the flexion deformity is made bv means of i spe 
cial apparatus otherwise the cast is worn for 0 
weeks A brace is then applied and walking per 
muted for about 2 months before proceeding with 
arthroplasty 

TLCllMQUE IN lUSION 01 PVTEILV \Nl> FI MUR 
In fusion between the patella and femur with 
an apparentlv normal tibiofemoral articulation 
the skin incision is made as already described 
the quadriceps tendon is dissected free postenorlv 
and the union of the patella and femur is severed 
by a chisel The interior of the joint is carcfullv 
inspected and division is made of anv strong h 
brous adhesions that may be present A broad 
sheet of fascia lata is dissected from the outer 
aspect of the same thigh and folded inward be 
neath the quadriceps tendon and the raw surface 
of the patella the deep surface of this fold facing 
the patella and quadriceps Should extensive scar 
tissue be present m the affected limb a free 
fascial transplant is taken from the opposite thigh 

TECIINIQUI IN TIBIOFEMOr VL FUSION WITH 
V FRl EL\ MOV VBLI PVTELLV 

Tibiofemoral fusion rarely occurs with a freely 
movable patella This condition may be a sequela 
of acute infectious arthritis but is more often the 


result of a virulent osleonnelitis extending for a 
considerable distance into the shafts of the tibia 
and femur with direct bone infection across the 
joint spict Ihc anterior portion of the joint 
mav have been walled off bv infiammatorv exu 
date and protected from the process similar to 
the phenomenon so frequentlv seen in the abdomi 
nal cavitv If the osteomvclitis has been exten 
sivc the indication for arlhroplastv is most 
questionable 

Should arlhroplastv be deemed advisable tlic 
patellar tendon is rclracteii to the outer aspect 
or if contriclcil is lengthened bv the / plastic 
method 1 he new joint is then remodeled iccord 
ing to the method alrcadv described although the 
jicdielc flap to the patclli is omitted 

This procedure for irthroplastv of the knee is 
ailvantageous because (i) stability is better in 
sureil bv the broad space of contact between the 
one condvlc of the femur and the one tuberosilv 
of the tibia as well as bv the conservation of the 
quadriceps tendon and lateral ligamentous slruc 
tures (2) loss in length is not appreciable as the 
greater amount of bone is removed from the pos 
tenor portions of the condvles rather tlian from 
the longitudinal dimensions and (,) the tech 
niquc IS simple and the contour of the bony 
surfaces IS casilv remodeled 

Since the last report the approach to the joint 
has been radicallv modified Formerly the in 
verted I incision with an additional longitudinal 
incision passing upward at right angles from the 
center of the I was employed This has now 
been cnlirelv discarded as it has been found that 
the incision which has already been described is 
quite ample for exposure of the joint moreover 
when one incision is made at right angle to an 
other a formation of adhesions and sloughing mav 
occur at the point where the incisions meet It is 
also found that the longitudinal incision usually 
heals better than an extensive transverse incision 
m an extremity This is probably due to intcrfcr 
ence of the blood supplv to the part as an exten 
sive transverse incision severs more blood vessels 

For the past 4 years we have routinelv em 
ployeel transplants of free fascia lata as we have 
found this the most satisfactorv material for inter 
position In some of our early cases wc applied 
pedicle flaps and prepared animal membranes but 
wc have almost entirely abandoned their use 
I repared amm il membranes possess the disad 
vantage of foreign body irritation mvitc mfec 
tion and may be extruded Fascia lata trans 
plants from animals as described bv Koontz'havc 
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1 een employe 1 in one irthroplasty This tissue 
IS \er\ well birne ind gucs apparently atisfat 
tor> results although sufiicicnt time has not 
elapsed to determine its actual \aluc 

In a previous report the author described hemi 
arthroplasty which y as employ c<l where oni> a 
portion of the joint was fu ed as betyyeen one 
cyndvle and the opposing tuberosity In such 
cases we have since f und it more expe<lient to 
do a complete arthroplasty conscrjuently hemi 
arthroplasty has been entirely <liscar le 1 in sur 
gery of the knee 

There ha\c been no cnous opcratiyc c mplica 
tions or fatalities Eycn a severe infection requtr 
in^, thvr ugh Dakini7ation d cs not necessarily 
prevent an e\cellcnt result Hmever ank>l sis 
maj recur even if the most careful after treat 
ment is came 1 out In this wrics if cases even 
those 1 hich have been cla sc 1 as failures have 
leen benefited bv imprncd function of the limb 
and correction of (he deformity 

VfTER TRLVTMEVT 

Immediately after operation moderate traction 
is applied an 1 the limb is placed m a hinged 
Thomas knee splint and locked m the extended 
position no motion is permitted until the opera 
ti\e ound has entirely healed This usually re 
quires about lo da\s the end of that time 
a rope i attached to the center of the hoop of 
steel and above to an overhead frame ■V econd 
rope IS fastened t (ht Jo er evtr mity of the 
Thomas splint passing through a series of pul 
lejs to theheadcf the bed Bv theadjustment of 
these two ropes anv desired angle may be mam 


tamed andby gravity of the Icgundcr direct control 
of the patient active and passive motion ma> be 
institute<I The patient soon finds that consider 
able motion is possible ilhout pun 7 he after 
treatment does not require exceptional fortitude 
on the part of the patient if function is cultivated 
graduail) 

Great care should be taken to increase motion 
earl> though not too fast At ihecndof ioda>s 
there should be not over 30 legrees of passive 
motion m the knee an 1 at the end of 60 days 
not more than 40 legrees If motion is increased 
too rapidly the atrophic ligaments maj become 
over stretched Furthermore if osteoporosis— a 
frequent complication — occurs the osteoporotic 
bone will be compressed thus increasing the joint 
spice and causing irregularity as well as adding 
to the danger of producing a loose flail joint 
Active motion should be increased synchronous!) 
with passive motion and muscle function should 
be cultivated gradual!) until restored (0 an ade 
quate degree 

Complete extension is es ential Flexion of 60 
to 80 degrees giv es the best function and a mem 
ber which can be used for all practical purposes 

If the joint IS stable at the end of 6 weeks the 
splint IS remo ed and walking is permitted with 
a Thoma caliper brace with an adjustable joint 
at the knee for gradual increase of motion If 
there is the slightest osteoporosis a portion of the 
weight should be borne b) a Thomas ring Full 
weight bearing should not be allowed until the 
structure of the bone is practicall) normal Dis 
astrous results maj occur as late as g months after 
operation because of flattening of the articular 
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Fig 0 1 (left) Fnd results hown 7 jcirs after irtliroplisty for ankjlosis he 
U cen the pitclla ind the ftmur ind reconstruction of the quadriceps from the sasli 
mu clcs 

Fi" 0 ^ Same ca c as hosn m Ii},urc 9 1 The knee is flc\cd while the 
patient IS cated 


surfaces Weight bearing without support is not 
ad\asable until a fair degree of power has been 
developed m the quadriceps muscle Evtremc 
care must be given to the reeducation of the 
extensor groups of muscles the flexors must also 
receive due attention When the patient begins 
to walk the knee should be dibgcntU exercised 
until the maximum power has been restored 
firttciKcnf/orcdisunnccessarv and mouropm 
ion has little if an> place m the after treatment 
however if emplojcd in resistant cases not more 
than 10 degrees of increased motion is induced 
while the patient is under anxsthcsia as other 
wise a severe reaction ma> impede the progress 
of the treatment 

Ver> often after 6 weeks or months the joint 
will be quite tender and irritated and ankjlosis 
will appear to be on the verge of recurrence re 
gardless of all treatment In such eases rest for 
several dajs followed bj cautiousl}' increased 
exercise will usuallj produce marked improve 
ment Alanv cases discharged from the hospital 
as apparent failures were observed months later 
and found to have a \er> excellent result with 
satisfactory range of motion 
There has been much speculation as to the 
physiology and histology of an ankylosed knee 
Recently the author had occasion to incise a sue 
cessful arthroplasty of the knee i year after op 
eration The findings were as follows 

internal lateral incision was made in the left knee 
throjiRh the former operative scar The skin and super 
nc al fascia were found to be normal The cap ule and 
^•!t'<^ular structures were much increased m thickness 
possibb to about i inch Below the capsule a deiinitc 
joint pace about one half the capacitj of the normal knee 
reached which extended between the articular sur 
laces of the tibia and femur and well under the patella 
and quadneeps tendon A few adhesions wrere found be 
tween the quadriceps tendon and the postenor wall of the 


cavtl> but the c did not interfere in anj way with move 
ment \ very small amount of joint fluid was observed 
thi V is less than is found in the normal joint but was 
sulTcient for lubrication The articular surfaces were 
smooth rI stcning nnd rcRulir and covered with a dense 
layer of I brous tissue rcscmblmf, m every detail the free 
transplant of fa cia lata winch was interposed at the origi 
nal operation 1 here was 90 decrees forcible voluntary 
flexion and full extension 

\ section wis removed from the lateral aspect of the 
joint through this fascia beneath which was found a carti 
lacmous layer covering the bone \ small portion of bone 
with the cartilaginous and supcrfcial fibrous layer was 
excised for microscopic analysis and will be reported at a 
liter ditc 

The present report is based upon the inalysis 
of III arthroplasties of the knee m lor patients 
of whom 98 were while and 3 colored One case 
had 3 arthroplasties on one knee had opera 
lions on one knee and 6 had arlhrophsties on 
both knees 

In 1921 a complete analysis of the first 24 
cases was made by the author in an article en 
titled Arthroplasty of the Knee * 

The foci of infection were not so carefully 
sought in the cases first reported as in those sub 
sequently treated Only an approximate conclu 
Sion can be reached as to the origin of infection 
even in the later cases since most patients were 
first examined long after all acute symptoms had 
subsided As many of the patients did not know 
the source of infection and others were reticent 
as to their history it is not unreasonable to as 
sume that m a large percentage the pathological 
process was probably gonorrhoeal in origin It is 
the author s opinion that gonorrhoea is the most 
frequent cause of a monarticular arthritis de 
spite the records of this series and the fact that 
die knee is more often involved than any other 
joint In 57 patients operated upon since the 
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first report the source of infecli n is knov\n an 1 
IS as follo\s s 


G t a y t t (K h 1 , 

D ct f t (I p c t t I c ) o a 
T th 
T m 

T t I 5 

Of the S7 patients 50 ga e a hist r\ f hloo I 
stream iniection from tlistant f ki and 0 ha 1 in 
feclion from penetrating woun 1 ^ f hich were 

from within due t comp und fractures anl r 
from without due to gunshot wounds There is 
onl\ I case of this number in hi h 'inli.\losis 
was caused b\ fractures r crushing of joint sur 
faces uncompIicateJ b> acute purulent infection 
It IS therefore conclu le 1 that trauma m I associ 
aled with infection is a negligible factor as the 
cause of ank\ losis 

Since there are so man\ factors to be considerc I 
as influen in" the en I results of arthr pldst> a 
gro s com{ il iti n of results of ^7 case operate 1 
upon since the I rst report would be greath mis 
lea ling Htncc furanaUsis the 87cascsarcdassi 
1 ed as foJ] s 

1 Ank>b is in \oiing adults as a result of an 
acute p\o eni infection confined to one knee the 
joint I eing in the position of extension or in not 
over 40 degree lle\i n 

2 \nkvl bis as a result of acute pvo"emc infec 
tioninmalp ition with llcxion of o er 80 legrecs 

3 Mult pie ankvl sis ar ankvlosis of two or 
more joints a a result of a pvogtnic invasion 

4 4 nkv!o I as a result of virulent osleomveli 
tis extending through the joint and involving the 


shafts of all b mes comprising the joint or partici 
palm" therein 

5 Multiple ankvl ISIS as a result of or dunn 
the course of pro rc ivc arthritis of a low grade 
tape as m rheumatoid arthritis or arthritis dc 
formans 

6 \nk\losis in chil Iren as a result of pvogenic 
infection 

Of the 87 cases reported since igai 50 con 
forme 1 to the first gr up of the classification as 
ankvlosis occurre I in one knee in the position of 
cxtcnsi n or sli ht flcxnn The results of opera 
live treatment were as follov s 
R 1 c 


It IS interesting to ol;iserve that the pcrcenla^e 
of successful arthrof lasties in the e cases has in 
creased as more experience has been gained The 
results f 18 cases operated upon during the vears 
1926 and ig 7 can be rej orled ‘Seventeen of the 
were successful onlv i was a failu e The enl 
results of the entire sene show that about 80 
per cent were successful hile there was restora 
tion of function m 94 per cent of the 18 operated 
upon in 1926 and 1927 

There were 8 ca e with ankjlosi in malposi 
tion or over 80 de ree flexion 
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One of the successful ci-^cs had shj^hf htcnl 
lnstablllt^ and requires a brace In this t\pe 
the two stage operation asde cnbed ismmhcm'» 
cmplojed 

In multiple ank\losis from p\ogenic mfcciioa 
the prognosis is not so fa\orable because the 
re establishment of function is ob\ lousK more 
difficult when other joints are ank\lo ed Of this 
class there were 7 cases of ankNlosis of the knee 
2 of which were bilateral totaling q arthropl isties 

Re« Ils ( 

Success 4 

rair(3ode rcc \Mlh\a! u ) 1 

I allure 
Unk.no n 


Total 


As jet there is onh i case of liilatcral ankv 
losis of the knees in which function has been 
restored in both knees one knee has 40 degrees 
of motion the other 30 degrees SufTicient time 
has not elapsed to state the j)crmanenc\ of the 
result or degree of motion w hich ma\ lie acquired 
In 2 of the cases no other joint in the lower 
extremitj was in\ol\ cd and there was no diflicultN 
in instituting function In i case with ankvlosis 
of the knee and hip on one side an excellent 
result was obtained in both joints This group 
belongs to a special class and should form the 
basis of a separate report 

In 6 cases operated upon there ha<I been an 
extensive osteomjelitis passing through the joint 
leaving dense scar bone 

Rc* ii t «« 

Success None 

failure 6 


Total 


In all of these infection of a virulent nature 
was relighted and mobilization of the joint failed 
although function of the hmb was improved bj 
correction of malposition From these results 
therefore it is evident that arlhroplastj isconlra 
indicated when ankjlosis has been caused b\ 
osteomjelitis 

Those cases of ankvlosis resulting from a low 
grade progre sive arthritis involving manv joints 
also deserve separate consideration In the senes 
there were 6 cases and 10 arthroplasties belonging 
to this tv^ie 

Rfs Ju C se 

Success t 

Impr ved a 

failure 7 


10 



li" II 1 (left) Ini result 8 ^ jcirs after arthro 
I li tj Complete active extension of the Unec is po sible 
1 1 II /f Sam ca l as thit in Ii un. ii 1 honing 
th ringc of flexion nhtn the 1 aticnt is seated 


In the improved cases the patients had 
fur motion but no voluntarv control one had 
a llail joint However both patients were well 
plcascil as thev were enabled to walk on crutches 
ami sit more comfortablv In this condition 
arthroplastj must still be considered to be m the 
experimental stage There have been some fair 
results in other joints which makes the procedure 
worth) of further investigation Of course no 
case IS operated upon until all other measures 
such as removal of foci of infection have been 
complctclv exhausted 

\rthroplastj of the knee was performed on 4 
children 

Rc< I( C 

Sutcos : 

I allure 3 


Total 


Fort) degrees of motion was restored m the 
successful case but valgus developed after opera 
lion and osteoiomv is indicated This patient 
the eldest of the 4 was 14 vears of age From 
this small number and the results secured in joints 
other than the knee the conclusion has been 
reached that in children arlhroplastj is contra 
indicated not onlj for the knee but for all joints 
Of the III arthroplasties infection was re 
lighted or instigated m iq cases In 6 of these 
cases there had been an extensive osteomjelitis 
In 4 cases the infection was apparentlj due to 
irritation of the chromici/ed pig bladder which 
had been interposed between the joint surfaces 
In 4 ca‘=ies the results were excellent although 
complicaterl bj a virulent infection in of these 
Dakin tubes were inserted in everv direction and 
irrigation was continued for weeks 
At the present time there are 43 cases under 
observation in which function of the knee varj 
ing from 35 to 120 degrees has been restored 
Only 4 cases have as little as 35 degrees of mo 


Total 
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tion and this ma> increase in time The average 
IS 90 degrees The most efilcient and durable 
joint has not over 80 or 90 degrees of flevion 
which IS sufficient to permit walkm" without limp 
and sitting in comfort 

An estimate of the results of arthroplastv of 
the knee should be expressed in the terms of func 
tion and endurance and not in degrees of motion 
As more experience has been gainetl b> ol serving 
thee "implications and important factors in ihecvo 
lutionof the procedure llicc perativc technirjuean 1 
after treatment have been refined an i the scope 
of the procedure has been materially increased 

A full report of the entire 4t cases in which 
function has been successfullv restrrel would be 
impractical however there are 6 cases >f special 
interest which will bt described briellv 
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This case is mist interesting t n account of the 
unusual course the sinuses which persisted over 
a long period of time an I the excellent result 
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This case illustrates the necessity of careful 
observation over a lon„ period of time It is 
mentioned m order to demonstrate a late and 
unusual complication which might have been 
avoided ifsuchapossil ility had been known prior 
to that time The cause of this complication was 
the to> rapid increase in motion which was not 
commensurate with the muscle power 
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This case is of special interest on account of the 
fact (hat a functional quadriceps was restored 
after complete destruction 
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This case is interesting and unusual m that 
function has been restored to the hip and knee 
of the same limb 
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A STUD\ or ARIFRUI OCCIUSION BY MEANS OF 
AUIOGINOUS FASCIAL SI RIPS 

B\ r M McM \I\ MI) rxcs im)M I LICIITl NSTI IN MI) Cllicico 
I m th D p im f ? pf m t 1 S p o ^ th U ty 


R I-CrNI studies (IcilinR with the surRiciI 
occlusion of blood vessels hive been con 
ducted along two principle lines In the 
first instance there Ins been a rather considerable 
imountof work done in developing special damps 
or devices for the purpose of producing gradual 
o elusion of the ves'tcl lumen In the second m 
stance attention has been directed to the reaction 
of the vessel and surrounding tissues to the use of 
such ligature materials as silk linen catgut and 
especiall> fascia 

The stud} of methods of gradual occlusion Ins 
had as its incentive the neccssit} of graduall} 
diminishing the flow of blood through a diseased 
or injured vessel in order to stimulate the forma 
tion of a collateral circulation w hilc still maintain 
mg a sunpl} suflicient to prevent immediate tis 
sue death 

The present studv is concerned with a method 
of gradual occlusion of a blood vessel bj trans 
plants of fascia placed about the vessel and 
anchored in such a wa> that continuous traction 
IS made m a constricting manner The use of 
fascia in vascular occlusion is admittcdlv in no 
'Mse a new procedure nevertheless we feci that 
our results obtained in evperimental animals war 
rant the report of the method which wc have 
used 

The various methods of gradual vascular oc 
elusion ma} be brief!} summarized as follows 
snares of silk metal or catgut hav e been placed 
about vessels so that thej can be tightened at 
intervals These devices were in most instances 
unsuccessful because infection traveled along the 
protruding snare and caused either thrombosis or 
secondar} hemorrhage from vessel erosion In 
other experiments bands of silver or aluminum 
^ere so constructed that the} automatical!} 
tightened about the vessel or could be tightened 
b} exposing them at subsequent operations The 
bulk of these devices and their tendenc} to im 
tate the tissues and corrode the vessels rendered 
their use somewhat hazardous 
In 191 \v s Halsted (3) reported his expen 
mental use of strips of aorta fascia lata and 
intestinal wall The following quotations which 
have been taken from his original report ade 
qwatel} summarize the results of his ‘ienes of 
experiments 


in \pril 1012 I opentccl upon IwodoRv pirtially 
occluding the aorta of one of them with a piral aortic 
I and ami the other ^ ith a cuff cut from the amc %e cl 
Stn| of aorta \ ere emplojcd rather than fascia for 
examj Ic I ccau c I hope 1 that the clastic ti sue in ca c it 
JiJnftemlufc miKht at least erve its purpo c for a time 
sulTicicnt to cure an aneurism 

\t the end of two months one of the dog was killed 
and 1 was plea cd to find that the cufT which had been 
u ed in ihi experiment was apparent!) organized and had 
not tretchcl to an) appreciable extent \bo\e the cuff 
the aortic pul c was forceful but below the constriction 
It was ver) feeble though countable and accompanied b) a 
thrill The other dog operate 1 upon at the same time and 
m the same manner except that a spiral band of aorta 
instcail of a cuff had been cmplo)cd died about three 
weeks after operation (Death due to pneumonia) In 
this instance the aorta had 1 cen complctelv occluded by 
the piral aortic strip The welt like band had not stretched 
and seemed to be orgamred The aorta m being split 
Ion iiudinally was seen to be great!) wrinkled and almost 
occlude I at the site of the ban I 

Since then about 25 similar operations have been 
performed We have learned ho sever that whereas the 
spiral bands seem to be perfectly safe there is dan er in 
cmplo)ang the cuffs In t 0 instances of twelve or more 
experiments one of the mattress sutures taken to hold the 
flaps of the cuffs together cut part way through the cuffs 
and thus being m contact with the aortic wall wore a 
minute hole through the ves el through w'hich the animal 
bled to death Such an accident can hardly happen with 
the employment of the spiral strip for not only is the 
strain on the stitches very slight when this form of \ and is 
u ed but even if it were so great that a thread might cut 
through the spiral at any one point it could hardly be 
I rought to bear on the aorta in such a wa) as to wear into 
Its wall 

Since Halsted s report of his experiments there 
have appeared from time to time reports of isolated 
instances of the use of fascial cuffs for occluding 
vessels when it was desirable to use proximal 
ligation m the cure of a peripheral aneurism 

Brooks (i) in reporting the use of fascial bands 
for vessel occlusion concluded that the ligatures 
cut through and the bands loosen Tor this 
reason he found objection to their use 

Campbell (2) recentl} reported 3 cases of 
peripheral aneurism in which fascial cuffs for 
proximal ligation were used with apparent sue 
cess Little is mentioned in these reports save 
the clinical features of the cases 

Reid (s) describes a method of occlusion with 
fascial plugs which are placed upon the blood 
vessel and held in place b} a constricting ligature 
Thus no trauma occurs to the intima as the lumen 
IS obliterated by the flattening of the v essel 
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In our \ ork little jpportunit\ is offered f r the 
hsen to 1 osen nn 1 there i n tikelihoo 1 that 
the sutures will c me in sueh contact \ ith the 
\csscl w ill that er sion might result 

TFtHNUlI 

Our meth 1 n ist in the dissecting of flips of 
fasen 5 ccnlimeltrs Jong and j cenJjnielcr tide 
from an\ i e si! !e fascial plane In our exjeri 
ments m I „s these strip were taken from the 
anternr la\er of the rectus sheath This fa aal 
•^strip as further [ircpared ba its bcin freed cf 
fat an i then slit 1 ngitudmall> t within abiut 
J cntimeter f each end (Fig i) This strip is 
'then I laced under the >essel and neend threaded 
through the hi of the opposite end thus forming 
afixcil I af utthevessel Traction on the end 
no erve n t nl\ t eonstriet the \es el but also 
to angiilak t sligluK The next step onsists in 
thef ring fa mall pair of artcrv forcep tliDugh 
adjacent nu I inaninterrupte imannerand the 
gra pm" ftheenl f the fascial draw it through 
the mus le hUr Th tension max n>» be 
secured b\ th fixing of one end of the fascia and 


gentle traction on the other until the peripheral 
pulse IS diminished as much as desired This 
tension ma> now be preserved bv sutures passed 
throu h the end of the strip of fascia into the 
muscle belK 

RlSLLTS OF IN\£STIC\TIONS 
After interval varving from 2 weeks to 4 
months the condition of the constricted vessels 
and the fascial transplants was investi ated 
rhe changes m the blood vessels were quite 
constant In 5 dogs there was complete occlusion 
of the femvral arterv at the site of the fascial 
•>lnp It was impossible to eparate the vessel 
from the fascial strip except bj sharp dissection 
The vessel showed no apparent cl struction of its 
intima which was Ion itudmall) folded upon 
iisclf In each instance the lumen could be di 
latef with a small probe In one case the ves 
sel was markedlv eonstricted but a faint pul e 
could still be felt distal to the fascial strip Uhen 
jwned the vessel lumen presented much the 
same appearance as m cases of complete occlusion 
The fascnl transplants remained fiNcd in each 
instance and there was a frm fibrous union 
l>cti cen the connective tissue of the muscl 
1 undies and the fibers of the fascial strips This 
characteristic manner >f muscle and fascial union 
which has been described in these experiments 
I cars out the contention of koonta (4) as to the 
healing of the e structures 

In one of our dog it was interesting to note 
that when the fascial strip was first applied and the 
leg completeU relaxed l>> flexion that the pulse 
fioripheral to the fascial strip could be plaml> 
fell hovever when the leg was completelj ex 
Icndel the pulse was obliterated 
In or ler to stud} the comparative value of this 
mcthid \ ith that of fascial strips used as simple 
ligatures wc ligated the femoral arteries of 3 
lops with narrow autogenous fascial strips 
(Fi xA) We found that the partial occlusion 
of the vessel which was established at the time 
of ojieration largely disappeared because of the 
loosening of the fascial strips We believe that 
this regular tendency of the strips to loosen mav 
be explained on the basis that there is decidedl} 
less tendenc} for union of the component parts 
if a transplant than there is between a trans 
plant and the vascular tis ues of adjacent struc 
turcs as m our metho I 

SUAIM VRV 

I Thi method of fascial occlusion of blood 
vessels is free from man} of the faults found in 
methods now m use 
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Ih rcgiihtm" the tcn'^ion on om tn I of ihc 
fascnl strip nnv desired construction of the \ts 
sel m-i\ be fairh constiniU nnmtained 

0 No suture matcrnl cm eomc tn lonlntl 
uith the \csbcl and cause an erosion of ns x\ dl 

4 lascul strips arc not irritaiin" to tiu sur 
roundm Us uc 

5 I ascial strips have no Icntknev u> act as 
foreign bodv irritants to the vessels ihemscKt 
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W ITH the introduction of the so tailed 
Whitman po ition and wulc abdticvion 
spica cast in the treatment of fracture of 
the neck of the femur the gre uest contribution to 
the treatment of this condition was added lo sur 
kcfj It IS a positive method of maintaimn" po i 
tion and alignment of the fragments provided 
adequate traction is msuiuted during the appUca 
tion of the cast through the traction «lcvices of 
the modern fracture table 
One disadvantage which we encountered m its 
use was that quite often after several weeks 
shortening and loss of position were fouml \o 
have developed in spite of the apjdication of a 
wulel) abducted spica cast cxlendm^ frim the 
tips of the toes to the axilla In addition there 


was considerable discomfort at times in the dorsum 
of the foot ankle or knee and capeciallv about 
the abdomen and che t This was particuhrl> 
true of cldcrlv obese patients I urthermore the 
pcKis on tin injured side was usuillv so aeverelv 
lipp (I that considerable permanent disabilit) 
often o cvirrcd 

It was found however that b> immobili/ing 
b)lh the uninjured leg anrl the fractured member 
in \ i<fc abduclioa under traction on!> a low 
pelvic ban<i of plaster was needed to maintain 
position so tint the upper abdomen and chest 
couUI be left free of plaster thus addm» consider 
abU to the comfort of the patient This also 
pcrmiUcd cquilired traction on both sides of the 
p Ivis and eliminated the tippin® of the pelvis 



I>gi(left) The foot 11 bound ithmuslinbanda clothe legs \ idelj abduct 1 The feet are bound to the traction 
‘raction device of the fracture table Mole km traction fo t pieces of the table The rope ends of the traction 
rope end are applied lo cither side of the leg straps are han,^mg free Mu hn band e and sheet wad 
evtendin from well up th thu,h t the nnkl d ng are plac d over the strap The knees are sbgl tly 

2 The patient lies on the fracture tabl withboth flexed b> means of overhead si ngs 



r h 3 (1 ft) \ppl I fthl t\ ttpll ri4llt fP sbdgd thpeed 
n th p d f th t ct t p wh h h b th mb d ! Ih m th t I c f th a t d 11 
t db k t th 1 i T I m t I lb t t bl lb>th p 11 th foot wh h sb 1 
th h th foot fthtll \fltpd pi d t ttht I ftp fthtll 
th p 1 


To thib procedure we then applied the principle 
of fixed traction the technique >{ which Dr H 
\\ Orr and I have recentlj published The ap 
plication of this principle to fractures of the neck 
of the femur is bnefl> reviewed as follows 
Bv fixed traction is meant traction which once 
applied IS so secured bj means of the plaster of 
Pan cast that It remains intact dunn the p nod 
hat the cast is worn Its application m this 
particular instance requires that the patient be 
placed on a fracture table that both legs be 
placed in the extension apparatu bv bmdin the 
feet firmlv to the foot pieces of the cable and be 
abducted to the degree necessarv to brin^ about 
apposition of the parts Traction is then applied 
equallv to the uninjured a well a> the injured leg 
therebv brinmn^ the pelvis d vn in correct post 
tion against the ] el ic rest of the table \\hen 
full length an 1 proper positnn are attained long 
moleskin traction traj which have rope end 
and extend well up on the ihi'^hs are applied to 


either side of both leg and held in position bj 
muslin and sheet wadJinj, banda es The knees 
are flexed slij,htlj b> means of overhead retainm 
slings and a plaster of Pans double spica cast is 
applied from the lower pelvis clown to the ankle 
After the plaster has set the rope ends of the 
traction straps are turned back against the side 
of the leg casts \\ hilc forceful pull is made on 
the ropes plaster-of Pans sufficient to imbed 
them in the cast is applied The traction is kept 
up (lurin'* the procedure throu h the foot pieces 
to which the feet are bound Therefore when the 
bandages are cut from the foot the fixed traction 
straps will not permit the le^ to slip back up into 
the cast 

Two boards one below the knees and behind 
the calves of the le^s and the other above the 
knees and over the quadriceps region are imbed 
dec! in the plaster cast Sheet waddm,, i applied 
to the feet and the> are put up m plaster in the 
ri^ht an Ic position if one is not certain that 
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Fig 7 (left) Shawm the complete 1 ci ts ith cro triinjc tru upp rt iippt cd 1 ) th cro birs insures the 
bars in place r lati\ mnement f all the c mponent parts when one 

Fig 8 Tippin^ the casts al o tips the pel 1 The parti mosctl 


proper exercise will be guen to the feet to prevent 
their falling into an equmus deformitv How 
ever if the patient can afford adequate nursing 
care he derives great satisfaction from having 
his feet left out of the cast Dailv massage can 
be given and the patient can be encouraged in the 
use of the muscles of the leg and foot 
^\Tien the patient is mov cd to a bed the springs 
should be stiffened bj cross boards under the 
mattress the foot of the bed should be elevated 
8 or 10 inches and just sufficient weight should be 
tied to the lower cross board and placed over the 
end of the bed to accommodate the pull of the 
bod) against the cast The amount varies of 
course with the weight of the patient In this 
position the patient can be turned on his face 
dail) or propped up a little 
Even with this short cast about the pelvis 
inan) elderl) patients with pendulous abdomens 
have objected strenuousl) to the restraint of the 



9 Thi patient had been in casts for 8 \ eelvS From 
‘"9® the casts were applied she had been able to sit 
k. up With back re ts as often as she wished Dunn„ 
TM,i ^ the hospital she did a cons derable amount f 
3 nd writing The foot of the bed is elevated 
the b'd” applied to the lower cross bar o%er the foot of 


plaster about this region and have said that if 
the) could onlv be propped up some of the time 
in bed ami not have a tight band across their 
bowels the) would be happier Therefore 
after a week or so the anterior or abdominal 
portion of the pelvic part of the cast was removed 
Icttin" the posterior part hold the legs in position 
1 he patient was propped up with pillows or back 
rest care being taken that strenuous traction on 
the cross bars of the cast was kept up and the 
foot of the bed kept elevated Roentgenograms 
have shown that no ill effects result from this 
modification of treatment 
The success of this procedure Jed to the adop 
tion m practicall) ever) case of the following 
technique Two leg casts are applied in a widel> 
abducted position both legs having fixed traction 
applied bj the use of moleskin traction straps 
imbedded in the cast One cross bar is placed 
above and one below the knees thercb) equalizing 
the puli of one leg against the other and that of 
both legs against the bon> pelvis 
The essential points in the application of the 
leg casts are exactl) similar to those described in 
regard to the double spica Considerable care 
should be taken to make sure that the leg casts 
come well up against the pubes and high up about 
the trochanteric prominences The casts must 
fit well There should be ample padding m the 
region of the pubes the trochanters and the 
knees For this purpose a lightweight felt is 
preferable but care should be taken that the 
padding is not too heav> 

The writer has endeavored to illustrate the 
pnnciples involved b> a series of lines forming an 
inverted J (Fig 10) The angle at the junction 
of the I represents the pelvic girdle the upright 
line the trunk of the bod) The two forks repre 
sent the lower extremities A break appears in 
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one of these lines just belot the peKi an le 
Alont' the course of these line a c rd i attache I 
and about them two cslmders are place! the 
upper end of each in contact \ ith the pel it an le 
the lower cominc» well down to the ankle region 
Separatin':' the e c% lin lers are t o cro s bars 
welded into the c>linders one up near the pelvic 
girdle and the other do n toward the ankle The 
traction cord are attached to the extrem l\ line 
and are brought lown over the lov cr cn 1 of the 
cvlmder and turned back tightlv a ainst it and 
then tied to the lower cross bars ^t the unction 
of each one of these cross bars v ith the cvlmder a 
rigid tnan le truss is formed The cord attached 
totheextremilv line and to the low crossbar hold 
the cvlmder up in position against the pelvic an le 
and stabilize the extremitv wUhm the cvlmder so 
that e\ erv turn hich the I odv makes inv ol es a 
rotarv movement of everv other part of the frame 
;^ork from the pelvac girdle do n w that it is 
^possible to change the position of the broken 

e-ctremitv Thu one extremitv is splinted against 

the other and the traction on each is firmh fi- c 1 
Here the engineering structional principle of a 
cpries of triangle trusse is applied through the 
cross bars and pelvis The traction straps m 
addition to hoi im^ the traction pbili e the 
?o ver extremitv in the casts Such pr^te 
then applied to the human bod> h^^ 
l;,Vpr stabilization than shovn m theff 


tion in that about the fractured neck of the 
femur are the hcavv muscles of the hip joint which 
aid grealR m the stabilizing of the fragments 
In addition t )thi procclurc for the past j ear or 
so V e have uniformlv imjiacted with gratifvin 
results everv fracture if the neck after the method 
lestriliet! b\ Dr I red J Colton More recentlv 
the writer has use 1 a concave bhek fitlin over 
the trochanteric prominence a„amst hich the 
I lows of the mallet mav be more accuratelv 
aimed The impaction ad Is much to the securit} 
f these ca cs and seem t ) help brm^ about their 
successful termination Elder \ fleshv patients 
t leratt this mcthi 1 of tixatnn better than anv 
iher as t enables them tv have far more freedom 
than can be all iwe i il the trunk is covere I with a 
cast or than can be ha 1 bv Buck s extension 
1 liomas splints or other traction apparatus The 
method im lives the use of a tracli n tal !e which 
IS nov a part if the operating room equipment of 
everv irst class hospital 

\t hrst I used thi method rather dubiouslj 
but constant checkin" bv \ rav examination 
Icmonsirate 1 the rciial ilitv of the procedure so 
that now I allow these patients almost unlimited 
free lorn in bed provided tract on is kept up on 
the lower ert ss> bar u er the entl of the be 1 to take 
care of anv unusual jerks or su Iclen change in 
posm n that mav occur during the hrst week or 
so of treatment \erv ften in spite of strict 
irlers I have f un 1 patients sitting bolt upright 
ilh ut even a back rest shaving, or combing 
iheirhairorlvinoon no i ie half wav out of bed 
I have often su peete I a los of pisilion but 
\ rav examination has alv avs shown the fra 
ment to b me rr et alignment 

After S or to weeks the easts are removed and 
a 1 n^ ell htlin^ ring caliper splint i applied 
This i vorn for a m nth The patient i al 
loved to u e a wheel chair During this time 
massage a 1 acti e and passive motion are en 
c urage 1 dailv At the end of 12 weeks the pa 
tient I all V e i to alk with crutches The 
vve h on the fra tured le^ 1 earned throu h the 
nng a„ain t th ischium If the \ rav examina 
tion IS salt fact rv afte 0 month the patient 
mav V alk ilh a cane and crutch until at the end 
of u month toavear all apparatus and support 
mav be li car ie 1 

A sufficient numbe ot ases have no been 
treated ucce fu’Iv b\ tnan Ie truss supported 
leg asts to ju I fv a preliminarv report of the 
lechiuq e I ha e found that ihi method a Id 
much to the comfort and well being of mj pat ents 
and so far the procedure seems to be thoroughlv 
tisfactorj 
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S INCI the ncKcnt of \ n\ and c\stoscf)pic 
methods of diagnosis of urtitril stont*? the 
correct interpret itinn of \ ra\ shadows 
Kang m the course of the ureteral tract has pre 
s nttd man\ difiiculties I he extraneous shadows 
King side In side with the ureter max frcqutntK 
cxhiliit tjpical signs of a ureteral calculus so as to 
confus the most experienced ohserxer \n crn>r 
IS especialK possible w hen tlie sx niptoms fxiinl to 
a lesion m the unnarx tract on the side on xxhich 
the shadow w is noted 

Twentx six xears ago Kolischer and Scliniidl 
( 3 ) '^ug"ested the us of a shadow griph catheter 


in order to detcrniinc the rc’ationsliii) which max 
exist hctxvctn the lumen of the ureter and suspi 
Clous shadows I his simple procedure remains 
up to this d lit the most rcli ibic method bx means 
of which most of the shadows of extra ureteral 
origin max be so elclcrmincd bx Imding them at 
some elislancc from the course of the opaque 
catheter \ possible error which probablx was 
not |)oin(ed out before max be due to tlic failure 







rtnrU r.r 'ireteral shado^% haMnR all the typical 
miniTi,, ^ calculus The patient was a >ount 

sam 1 "^^history of 5e\ ere attacks of renal colic on the 
nahpnt ,1 ^”®®hado resembled a stone so closclv that the 
have nr. 3d\ised on the strength of \ ra> findings to 
IS f ffti.f extra ureteral orig n of the shadow 

evident (double ureter being excluded b> 
lee examination) I o\ ever if this shadow had 

mitrlif to the ureter an error m d a'Tiosis 

of the ^ made Note the dilatation 

lure below*^*^ ^ probably the result of a stnc 


I IK ^ pyelo uretcro ram illu t atm the reason for 
the failure to cl cit scratch marks on wax bulbs pass dmto 
ureter containing a stone The upper arrow indicates the 
filim defect produced b> a mall uric acid stone floating 
freely in the dilated portion of tl e ureter On the plain 
ra> film the position of the film defect was marked by a 
faint shadow separated from cou se of the opaque catheter 
b> / centimeter The lov er arro indicate the hllmg 
defect pr^uced bj the wax tip of a shado rapn catheter 
which V as dra vn down v hile the opaque solution wa m 
lected This ca e demonst ates howa wax bulbmaypass 
by the stone without effecting an actual contact with it 
^ XkAdinyf'Id J rySoS 
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on the part oi the c>stoscopist to recogi 
touble ureter on the affected side WTien a 
mgraph catheter m such a case is passed in 
ureter not containing the stone the finding 
shado \ (produced by a stone m the other u 
It some distance from the course of the o, 
catheter may lead one to an erroneous concl 
That the condition is not so \ers rare may I 
misej from the fact that the author found : 
inomahes m a series of 3^5 cases of stone 1 
ureter (i) Another error may be due to a 
fliatmg In the dilated portion of ureter in 
rase its shadon ma\ be seen to be separated 
the course of the opaque catheter (Fi^ 3 ) 
The use of the opaque catheter howe^er 
nr diagnostic \alue when the sha low in qu? 
IS found m close proximity to the catheter 
similar picture ma\ be produced bv an extrai 
shadow incidentally m juxtaposition with 
ureter OrdmariH in the presence of impi 
V e ha\ e sufficient cn stoscopic exadence poi 
to calculous obstruction In such cases the 
nosis based on c\ stoscopic findings and cor 
rated b> an \ rav showin the opaque cat 
either just belov or in close contact nlV 
shadow in question is easy It is m non imp: 
cases m which the cystoscope \er\ frequi 
fails to show any exidence of trouble tliatco 
interpretation of \ ray shadows is essential 
use Dl the w ax tip catheters at least in our ex 
ence has been entirely unreliable in that il 
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1 1 0 Clss I \ shailo (arcon) pHccd inclose 
proximilv viith an opaque cailieler 7 ccniimeurs 
ihebladler The patient was a jounj; man whomlsawm 
Stntembcr 1926 and who i,a c a historv of repeatcu 4 
tacks of renal colic on the rifiht side Cj stoscop> re caku 
dimim hed renal (unction and moderate amount ol rcicn 

tiononthe amcside \sligl tol struction wasencountcre 

at 7 centimeters with a No 8 Charncrc wae tip caihete 
which was ne atue for a scratch mark A dtagnosi o 
ureteral calculu was made 
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I 
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[, 7 Case 1 fill e months lalcr The right uietfi 

V as gtJjiiall> ihlatcil until 3 cath 1“ (Nos 3 the ,htd 
f if.rru>r<>l rouf 1 be introdu ed easily Note that the snao 
ow7aV?owWdl^^^^^ ^ame nlace ^he palicm no Wei 
comnlaincd of attack of renal colic 


frequently fails to elicit scratch marks It is 
indeed very surprising hon a ivax tip catJictcr 
may slip by a stone or push its i\a> upandyct 
escape without the slightest indication of any 
scratch mark This ma\ be due in a great mcas 
ure to the comparative smoothness of movable 
stones to a film of slimy mucus covering the cai 
cuius or to the passing of the wax bulb into a di 
iated ureter without efftUing an actual contact 
with the stone 

Ihe double exposure from different angles a 
method used by Kretschmer (4) since 1918 has 
been of great value in determining the status 01 
suspicious shadows m some cases It is 
not alway s successful as the questionable ^adow 
may remain in the ureteral line on both exposur^ 
(Fig ii) Furthermore the shadows frequently 
become so blurred that the correct interpret^i^ 
of the roentgenogram is impossible Faint 
ows are often not duplicated and are di/Bcult of 
recognition in pictures taken of stout patients 
Bransford Lewis (5) in 1922 described an in 
gemous method whereby true stone shadows 


could be diffcrentmteci from those cast h} phleb 
oUtbs or uilciBcd glands B> using 
ddator he caused the ureter to be straighlencd 
out thus separating it from an extraneous shadou 
uhidi uas previously noted to be m close contact 
with a dexible catheter Phis method bo''®'®' 
entails the passage of a rigid instrument beyond 
the level of a shadow m question uhichmay not 
always be done and is of doubtful value b'fcber up 
S the course of the ureter is fairly straight 
Recently Ziegler (8) suggested the use of a 
doSile cx^suie roentgenogram on an empty and 
dScuded^ladder If the shadow is that of a 
Siw It will be doubled because of the 
of the lower ureteral segments by the distended 
bladder while the shadows of extra uretera 
oraiu will remain single Joseph m his recent 
\isit to the United States showed some interest 
Jlig films illustrating this mettod Such a pro 
Sure however is of \ alue only in cases mw hi* 
the shadow IS seen m the region of the 1 “'*“ 
wliS portion ol the ureter Furthermore the 
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on the part of the ostoscopist to reco nize a 
double ureter on the aflcctecl side When a shad 
o\t graph catheter in such a case is passed into the 
ureter not contiining the stone the finding of the 
shadow (produced b> a stone irt the other ureter) 
at some distance from the course of the opaque 
catheter maj lead one to an erroneous conclusion 
That the condition is not so \er> rare ma> be sur 
mised from the fact that the author found i su^ 
anomalies in a senes of 355 cases of stone in the 
ureter (i) Another error miv be due to a stone 
rtoatmg m the dilated portion of ureter in ^\hlcn 
case its shadow maj be seen to be eparated from 
the course of the opaque catheter (Fi 2) 

The use of the opaque catheter however iso 
no diagnostic value when the shadow in question 
IS found in close proTimitj to the catheter as a 
similar picture may be produced b> an 
shadow mcidentall) m juxtaposition wath me 
ureter Ordinarily in the presence of imP^^tion 
vve have sufFiacnt c>stoscopic evidence 
to calculous obstruction In such cases the oi^ 
nosis based on c>stoscopic findings and corro^ 
rated bv an \ ra> showin^ the opaque catheter 
either just below or m close contact me 
shadow m question is easv It is m non unp 
cases m which the cvstoscope ' JO \ 

fails to show an> ev idence of trouble th J wrK 
interpretation of N ra> shadows is essential ine 
use of the wax tip catheters at least in our exp 
ence has been entirel> unreliable m that it 
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Ti 6 Case i \ shadow (arrow) phccd mcbe 
"‘1*?, *1'' opaque catheter 7 cenumeters ibove 
The patient was a >ount man ^llomIsattln 
mIi. R®'® a history of repeated at 

C>stoscop) revealed 
«L function and moderate amount of rclen 
sf - ® ^ 8ln,ht obstruction was encountered 

1 with a No 8 Charnerc wae tip catheter 

hkb*b^ *as negative for a scratch mark \ diagnosis o! 

ureteral calculus ttjs made 


requentl) fails to eliat scratch marks It is 
nueed \er) surprising how a w'lx tip catheter 
a> shp b> a stone or push its ^\a> upandyct 
er V slightest indication of an> 

11/ t he due m a great meas 

° Comparative smoothness of movable 
r«)< ^ slimj mucus covering the cal 

passing of the v\a\ bulb into a di 
with the actual contact 

m different angles a 

bppn*^f Rrttschmer (4) since tor8 has 

determining the status 01 
It is however 

max rpm^^ successful as the questionable shadow 
(Fip t hne on both exposures 

be£»m#. L ^ '^r^at-raiore the shadows frequently 
of thp rr.^ that the correct interpretation 

ov\s 'iTP js impossible Faint shad 

recocmt.nn^” duplicated and are difficult of 
stout patients 

genious m *92 described an in 

^ ous method whereby true stone shadows 


) 
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I ig Cave I Three month later The ri ht urelet 
wa gradually dilated until j cathiicr (No s 6 and 7 
Clmncrc) could be introduced easily Note that the sliad 
ovv (arrow) is still in the same place The patient no Ion er 
complained of attacks of renal colic 

could be differcnUatcd from those cast bv phleb 
oUlbs or calcified ghnds Il> using his rigid 
dilator ht caused the ureter to be straightened 
out thus separating it from an extraneous shadow 
which was previou Iv noted to be m close contact 
With a flexible catheter This method however 
entails the pa sage of a rigid instrument bevond 
the level of a shadow in question which mav not 
always be done and is of doubtful value higher up 
where the rxiurse of the ureter is fairlv straight 
Recently Ziegler (8) suggested the use of a 
double exposure roentgenogram on an empty and 
distended bladder If the shadow is that of a 
stone it yall be doubled because of the elevation 
of the lower ureteral gments by the distended 
bladder while the shadows of extra ureteral 
ongm -wU remain single Joseph in his recent 
visit to the United States showed some interest 
mg films illustrating this method Such a pro- 
cedure however is of v alue only m case:, in v hich 
the shadow is seen in the region of the luxta 
vesical portion of the ureter Furthermore the 
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picture 14 \er\ often blurred esj ecialU m stout 
patients ind m se eral instan es of po itive ure 
teral stone shadow I ha\e faded to t reduce its 
reduplication 

The stereos pic \ ru examination while of 
great \alje in certain tx-pes ol cases xxiH quotin 
such an authontx as I Seth Hirsth iften lail to 
show the true relationship of \ rav shadows Ivuig 
along lie oi the ureteral tract to the lumen of the 
ureter ihe stereoscojic apparatus his net as 
vet become part and parcel of the urolo ical 
equipment ind jn its absence one must resort to 
other methods of dia nosis 

The ini ctio i of opaque solution into the ureter 
is Sim times of no value because unles th 
stone hadow i faint or the solution is highlj 
oncentrated it produces no contnst between the 
shadow cist b\ the calculus and that produced 
bv the op ique solution with the e ceptionofthe 
non-opaque uric acid stones which ma> be beauti 
lully demonstrated bv a fiUmgdefect Stevens(7) 
ns the first t describe this procedure m 19x7 
and in the author s experience it has proved of 
immense v alue in clearing up some doubtful cases 
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recent!> the author has resorted to a new pro 
cedure which it is behev ed offers an accurate s ilu 
tion to the problem This method depend uj-on 
the piopert> of the rubber big catheter when 
introduced into the ureter and inflated to expand 
not onl} laterallv but in i longitudinal dir ction 
as Well as has been hown bv the author e pen 
mentallv on cadaver and chnicali> in a large 
senes of cases (2) The t>je of the rubber ba 
used IS that which is attached to the catheter onh 
at the proximal end (Fig 14) The bag when 
introduced to a point even several centimeter 
below the calculu will continue to expand until 
the stone is reached (Figs j and 4) If the stone 
1 impictei the longitudinal expansion v ill stop 
short (Fig 3) If the stone is movable it will 
as a rule be pushed up bv the inflated bi 
sometimes for a distance of 4 or 5 centimeter 
(Fig 4) 7hi was demonstrated clmicaliv m 
numerous in tances In all cases the resulting 
bago ram iwll show the stone ni e the inflated 
bag unless the bag was di tended when placed 
deliberately alon side of the stone m which case 
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n 10 Cases \ slin low (arrow ) m cl c coni » l uh 
Paquc catheter m left ureter in n \onian ^iv in a In tors 
repMted attacks of ] ft renal colic <.> t «>> r ' 1 

' UcidedK liniini hctl renal func 
4 4 ^ ‘fificlton Hart %asno 

u truction toa No 9 Charner wax I tip call clef whicl 
'as netatue for scratch marks 



•k ri Same as Ca e \ double tapo u e roent 
e n) ram re\caln the 1 low n ih amc relation to 
e opaque catheter on 1 oth expo urc c usin tl e c rone 
IS impres ion that the s! adow in ju tion i that of a 



1 1 Same as ( a c j \ rubl cr ban wa introduced 
I a I mt I ci tl ha lo V (arro ^) an 1 roentgeno ram 
liken I fore inllation 


detinue indentilion mil be produced on the side 
of ihc Inf, m conlacl with Ihe c'tlculus (Pig 5) 

I rubber ir/j lulroduccd bclou (he shadOii, in 
qttesUon prriousl} noted alongside 0/ an ordinan 
opaque catheter util produce it,hcn inflated uilh an 
opaque solution a shadot uhich uill be supenm 
posed upon and cause the compicte disappearance 
of any shadow of extra ureteral origin ululc that 
of a true stone will be seen ahoic the bagogram As 
far as I know this method permits of no source of 
error except in those rare cases in vshich the stone 
IS lodged m a ureteral diverticulum as in the case 
0/ McFarland (6) It ma> be argued on a theo 
rclical basis lint a stone m the ureter maj be 
lodged behind or m front of an inflated bag and its 
shadow lie swallowed b> that of a rubber bag 
I raclicalh this is impossible because m our tech 
niquc the bagisalwats introduced to apomtic^i? 
(Fig 12) the stone and its position verified b> X 
ra> before inflation W hen a bag is inflated with 
m the ureter longitudinal expansion takes place 
onlj afterlheureteraivvallisstretchedlaterallj toa 
j>oint within a certain degree of distensibiht> This 
again has been shown experimentally on human 
cadavers and ureters 0/ oxen Before the bag has 
reached the stone the lumen of the ureter is filled 
up so completely with the inflated bag that any 
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possibilit) of the drorpmg of the stone behind in 
front or on the side of it is excluded Occa 
sionallt a fragment of the extraneous shade \ 
ma> still be seen alon side the bago ram because 
of the failure of the ureter to expand suflicienth 
in a lateral direction to co\er it The extra 
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ureteral nature of such i shadow ma\ of course 
I e rcadilt understood 

To a\oid repetition the case reports are con 
densed into legends accompanving the illustra 
tions which the writer belietes will cover all the 
(Kiints which have been suggested 
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ALESSANDRI BIL\TER\L DOUBLE TEIVIS AND URETER 


BILATERAL DOUBLE PELVIS AND URETER WITH ANO^IALOUS 
OPENING or THE SUPERIOR LEFT URETER INTO THI URETHRV 

CONCEMTM IRITERVL InCOVTINENCI 


ByROBfrto virsswnKi md i \c: 

r f JU ir 1 pi 

AMONG ureteral 'ibnormilitics one lUhough 
not of \cr) frequent occurrence is more 
important than duplication or bifurcation 
ThisconditioniseasiU recognised because of uspe 
culianties B> this 1 mean the anomalousopcmng 
of one ureter out of the bladder sphincter and the 
resultant continuous dnbbling of unne \\ e ha\ e 
called this special tj pe of incontinence congenital 
ureteral incontinence Its tspical clinical fca 
ture IS that although the bladder can be norm ilK 
%oided the patient complains that since birth he 
has contmuallj lost urine 
These cases are not frequent or perhaps it 
Mould be more correct to sa\ that such cases have 
not been frequenth recognized at examination 
In man> of the cases a diagnosis lias been made 
of true \esical incontinence I must add hoM 
ever that not cverv ureter which discharges 
urine outside of the bladder gives rise to the 
clinical picture alrcadv mentioned 
According to Kell> and Burnam ureters have 
also been observed which end m a blind sac or 
open into the bowel (rectum and cloaca intestine 
urachus or amniotic cavitv) However I wash to 
discuss onl> the cases of anomalous ureters which 
discharge m the male into the posterior urethra 
seminaU esicle ejaculatory duct ductus deferens 
and prostatic vesicle and m the female into the 
urethra \agina vulva Gaertner s canal uterus 
and fallopian tubes 

I shall only mention the anomalous openings 
into the bladder because these never give nsc to 
involuntary loss of unne There is also lack of 
incontinence m the alreadv mentioned abnor 
mahties m the male because the openings are 
generally situated above the colliculus so that 
the external sphincter is able to maintain bladder 
continence In the female incontinence is not 
present if the anomalous ureter discharges into 
the uterus tubes or Gaertner s duct However 
It is typical when the opening is in the vulva 
urethra or vagina Therefore I would state that 
only when the ureter discharges into the urethra 
ot vagina does the clinical picture of incontinence 
exist The patient since birth has had a con 
inuous involuntary loss of unne while at the 
same time the bladder function has been quite 
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normal These two apparently contradictory 
conditions seem to indicate the presence of an 
anomalous ureteral opening It wall not usually 
be difiicult to discov er such an opening if a careful 
examination is made The discharge of urine 
often occurring wath ureteric rhythm is our 
principal guide 

The real importance of such an abnorma’itv 
lies m the great inconvenience which it causes 
When incontinence is not present the abnor 
mabty is not recognizable and if indammatorv 
complications do not supers enc it has no c uiical 
importance The majontv of thts almorm il 
cases remain unnoticed as is also true m cases of 
bifurcation or double ureters when no patholog 
ical condition exists Infections and calculus 
complications occur frcqucnllv m these anomalous 
urinary sv stems because the congenital malforma 
tion leads to stagnation of urine 
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In the cise \hich I ni h t ] re ent th rt \ li 
nn inomaloiis orifice in the ur thra f one 1 llu 
left u ettrs (the up| cr one is it tl us hi) ) n • 
md ils a (luflitali n f ill right urett ind i 
bihtenl dou! Ic pelvis Such in in miK i e\ 
teedmgh rare ind I think the ci e is veil w rth 
reporlino I eciu e is fir as I know ndicil 
operiti n (heminephreclomv) has never 1 cforc 
I een ] erformed in such a case 

\ tot il f o cases of ectopic ureteral rp nin^s 
ha c been reported m the literature nth 50 cases 
t 1 ilat ral ureteral luplication Kill me in a 
\ er\ careful ) aper clas ifies the abnt rmalitv in 
lifftrenl tvjes (i) one ureter with an ect pic 
ilice ( ) duplex ureter of one side with an 
c t pic penm^ of the supernumera \ ne (?) 
1 lilt il ureteral duplication with ectopic cjen 
ing (4) du{ lication of one side with d ublc 
kidnev inJ pelvis and with an ectopic openin 
of the sii[ rnunierarv ureter (5) hilat ral double 
ureter an 1 pel is vath one ectopic openin (6) 


liliteril I ul le ureter and pelvis with bilateral 
c t I le penin s and (7) single normal ureters 
ca h di eharj^in^ out of the 1 1 iddcr 

Thcsec ndtvjc smost common M coli who 

I IS fuUv re) rtc 1 mv cise has adde I ther cases 
t th segatleredbv Kill anc 1 c i to the 4 of 
the I rsl tv) c and g to the 55 of the second To 

II e 04 cases of the second tvpe I mu t n nv and 
two ether cases ) ublishcd more rccentlv 1 ' 
ham an 1 Puccinelli Kilbane reports inlv 14 
cases of the fifth tvpe Mine would be the if 
teenth case T elveautops) reports are gt en and 
I has been ob erved 1 > Madelung m a girl of 14 
vears who had a superniimerarv left uretcropen 
in„ into the vagina no operation was performed 

On!\ one case that of M berg has been opo" 
ated upon This f atient was an 18 vear old girl 
V ith a upernumerar> right ureter discharging 
into the anterior wall of the va ina \lst erg 
thought that there was a vesical fistulous ipenin 
and tned to extirpate the sinus which went in the 
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direction of the nght panmctniim Hu p itiint 
died from pMcmia at lutopsr it u n. foiiml ihit 
the sinus v,cnt to the right pch is Tins t-isc must 
he considered as hat mg a supcrnuiner irt uriti r 
even at the left there vvas ureteral ciuphe in m 
Becaus of the raritv of m> c isi in 1 it sur 
gical interest I uiU report Us clinii it hi l >r\ 

Mis \ureha T 14 tears of tec enl i ll 1 I'* 
complaining of a continuous incontint n t oi i ' 

has been present da> and nig’ht sine lull •* ' 

function ho\ ever is normal and 4 , > * 

\alipnt\oluntanli voids the bhddcr SI I t i 

this impuUe at night ramil> anteted nl> an 1 j “ 
history arc not significant 

Fiamtniihon The patient s gencrvl c )n bl n ' 

gool and she looks quite healthy No fo g « i i 
formations are to i)C noted The thora an 1 • l n 
normal The skin of the labia mapora an 1 th ml i ai r 

face of the thighs on their superior thirl ha uni u n 
a process of dcrmatiti \l regular inter ai uni l 
ureteric rhylhtn the urethral meatus open anl a U p \ 

urme comes out \csical cathetcruing as a \ loo u c 

centimeters of urine t as obtained ,, , 

C)iloseol>\ The bladder is normal and i\h n it i t IK i 
with jjo cubic centimeters of water the patwnl i 
intense stimulus to void but if told to tiolo th rm 

essiiyobevs On the right side t\ o uretc ic oni c y 

b seen one is m the normal site the oil cr i • r a 
more medially situated near the internal urclhrii i m 
On the left side only one ureter is in the normal te vi 
three opening look quite normal „ 

Orcih oscopi On the posterior urethral van , 

to the external meitus an orit ce lookm 1 u i 
openin is seen It looks a little smaller it lipsar r 
and move rhythnucaU> Indi'Nicarmine gi » ” a « 

nousU returns after 3 minutes from the enlovc ic « op 

mgs Noehmmationfromthcextravesicaloriiic ‘ 

Two No 6 hrench catheters pass freely into both ri|.ni 
pelves A pvclogtam shovs two norm ‘ P®' 
ureters cross each other according to the Wei ert ley 

\ catheter IS easily passed into the left vesical 
to the pelvis I rom the exirav esical openin^ it is 
to push it more than jo centimeter ^ pjelo^ram s 
that on this side also there are two pelves and ‘hai vne 
ureters cross each other 1 he inferior pel is 
to the bladder openm- looks quite normal while tne 
superior one which I drained throu h the ectopic ureter 

much dilat^ (hj<» 1) . . 

Op ration A catheter is passed before the ‘" 5 ° 

the left normal ureter Lumbar incision 1 made 
kidney is very hifehly placed a resection of the antenor 
two thuds of the twelfth rib is added The j 

larger than normal It is composed of t vo parts sepam 
by a groov i, especially evident on the interior surf^ 
superior part vvh ch represents only one third ol the 
kidney is composed of a thm lay cr of kidney subsmee ana 
by a pelvis as bi” as a turkey egg drained by a ti iCN 
diated ureter the inferior part has a P?''*® 

ureter and m this the catheter can be felt Each sKtww 
has us own vessels Those corresponding, to U e superwr 
portion are very th n T 1 ese arc 1 gated and sectio^ 

The ureteris severed as low as possible tbatistosay 
2 inches above the bladder and Us inferior stump is WM 
and burned \ ill, a cautery The two kidney h^es are 
«parated with a cuneus like mcis on m tlie ^enoi om 
( fi 1) With deep hxmostat c mattress stitchw and 
superficial capsular stitche the raw surfaces are brougnt 


tot.cther The fbrous capsule is stripped away from the 
tctnnvcd kidney portion and fixed with a few catgut stitc) cs 
on the kidney stump 0 as to toat U \ftCT reposiUori of 
the kilncv the vound is closed with a rubber dram left 
near the kidney stump The dram m 
move I after 3 days I ccovcry was uneventful and U ere 
wa no dischaq; from the wound Incontinence disip 
I ared at once 


In retxvTUPs the case on which I operated I 
iini ilxitc ill to ilntv itlcntion to tlic c inicll 
stndromc of con^cnitll ps udo incontinence 
mil to the posslbililt of cstnhlishinf, a dn(,no 5 ls 
an I of ktcrrainini, the amtoraical conditions it 
is Issi nti ll to determine the number of the ureters 
mil lliL inatomical and functional conditions o 
the licit IS and kidm-ts Ctstoscopt uretcra 
c Ilhcuri/ation ptcloi,raph> mditocarminc and 
nlhalcm test blood ex iminalion and sometimes 
peniinil insamation of oxjten should be em 

'’'7hc' mtoluntart loss of urine alp is sufficient 
111 ilsclf to justify operating even if no 

lions arc Ptc nt Host ever as a general rule the 
pelvis ttluclicorrcsironds to the anomalous ureter 

IS (hlalcd and inlcrtcd and the ureter is often 
(riinrl dilttcd ami irregularly shaped (urotero 

uronelihrosisor uroptoneplirosis) 

1 he follottang tapes of operations can be used 

I Simple ligature or s ction of the anomalous 
ureter This is undoubtedly the simplest operation 
and is reported to be sometirnes successful 
Hotteter It absolutely must not be “sed uhen 
infection is pres nt m the corres^nding peliis 
1 tiould never employ this method myseit be 
cause It leaves behind a portion of ureter ant 
the pcKis as a blind dilated sac which even ir 
the best conditions is subject to infection becaust 
of stacnation of urine 

r Anlstomosis of !>''= 'rtT'b m 
ureters This is often a tcchnicallv ibffieult opera 
UOT and a dangerous one because of the possibil 
\t\. of viscendinc infection 

■5 Anastomosis of the two pelves This optra 
tion IS also a difficult and sometimes impossibl. 
one It ou„ht always to be completed with th 
ligature ol the supernumerary ureter or roue! 
bfttcr with a high section near the 

4 The formation of a ureterovesical fistula 
This can be done through the ureter by ° 

entecopic instruments or bv opening th 
bladder ^y the suprapubic route Such an opera 
uoni generallv very eas.lv accomplished bceausi 

« a cirtam length the ureter ^ adherer^t to o 
IS embodied m the bladder wall Regarding th 
first of these methods I think that used by Hun 
nef S Ihe iest Into the anoma ous ureter h 
^ d a catheter the tip of which vvas coale 
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with a rubber glo\e finger which could be inflated 
In this w a\ the ureter could be made to bulge into 
the bladder that a communication was easil> 
established The ame thing can be done e\en 
more eisi!> through a suprapubic c}stotom\ as 
in Taufitr and Baum s cases 

5 The severing ol the lower portion of the 
anomalous ureter folloi ed b\ implantation of the 
superior stump into the bladder (ncostoma) 
This has been done b\ the subpubic route nitJi 
good results Manj times the \a inal or supra 
pubic route his been used but has seldom been 
successful In I icn s case an implantation 
throu h the vagina was followed bj an ascending 
infection which at last led to a nephrectomv I 
must also add that in the cases reported as cured 
often after several operations frequentlj a sle 
nosisof the new opening has been obser cd 

6 removal of the anomalous structure AI 
though a complete cure can be c btained with an\ 
one of the alreadv mentuned operations I be 
lieve that removal of the inomalous structure 
is surgicalh preferable Natural!) if onh one 
ureter with an ectopic opening and one pci as are 
pres nt great care must be taken 1 1 clicve that 
in such cas s the formation of a vesico ureteral 
fistula 1 more stronglv indicated When a severe 
infection is present a nephrectomv ma\ be per 
formed if the other kidncv functions normalK 
In cases of double urete and peUas the rpera 
tion of choice is heminephrcctomv 

Total nephrectomv which has otcasionallv 
been done is rertamh a much simpler of eration 
but It is recommended onlv in cases cf severe m 
fection of the suf ernumerarv pelvis with diffu 
si n to the kidnej substance or m the pr sence of 
a unique pe licle 

If as it usuallv happens in addition to a 
(loul le pclv IS there is a doul le v essel pedicle and 
the two ki Jnev halves arc separaftd (ven often 
as in mj case there is an evident grove) a 
hemincphrccloinv is preferable The supenor 
I ortnn is usuallv the one to be removed because 
according to the Uci ert Mever law the lower 


ureteral opening will dram the. superior kidne) 
half M Ascoli w ho has wadel) searched the Iitera 
ture has found this operation reported onl) lo 
times Mv case is the eleventh and the first one 
of bilateral duplication with an ectopic openin 
Even m Gauduni s more recentl) published case 
hemmephee tomv was performed The number 
of op rations therefore is 12 and in all of these 
the result has been gexad 

\s to technique I vvash to draw attention to 
the vva) in which I separated the fused kidney 
into Its two halves corresponding to the alreacl) 
mentioned groov e \ wedge incision was made 
in the inferior healthv portion which was to 
remain m place so that it was ver) eas) to 
bring together the two raw surfaces of renal sub 
stance and lo suture the fibrous capsule tightly 
(Kuemmcl) I think that it is also ver) ad an 
tageous to coat the sutured kidne) stump wath 
the capsule stripped aw a) from the excised kidnev 
portion The suture so covered assures a better 
haemostasis and prote tion against an eventual 
liltration of urine 
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SHERMAN UTERINE STERILIZATION 


IIS 


UTFRINF STERIT IZATION 
Ih WIITUM ()\l in SiniMWMD r\cs PirrsnuRCU 


I N an address on Sterilization of Wounds thi 
Treatment of Suppurating W ounds ind Osle 
omjclitis (Carrel Mctliod) deluercd h\ the 
author before the Ro>al Societj of Mtditinc m 
London October 31 1916 (4) attention \\ is called 
to the possibilities of treatment of infection of the 
uterus b\ the Carrel method 
A Msit to the clinics of Carrel and Del a^e in 
Jul> 1916 ga\e the impression \nd conxietion 
that the problems of wound infection hid been 
satisfactorilj solved A rational debridement of 
wounds within 8 or 10 hours after the receipt of 
the patient followed bj chemical stcrili/itiim 
with sodium hj'pochlorite (Dakin s solution) with 
primar> or secondarv closure resulted in union 
in a majorit> of cases so treated The results of 
the Carrel Dakin treatment when compareil with 
thos of other procedures make it the method of 
choice espcciall) b> those who have had the op 
portumtj and have given the time to studv and 
niaster its technical details Its general adoption 
has been greatlj retarded because of supcrhcial 
observations and scant) consideration of the 
basic principles involved b) visitors to the Carrel 
and DePage clinics without a distinct under 
standing of the underl)ing surgical chemicd 
pathological and bacteriological principles 
The great lack of understanding and the failure 
to carrj out details as w ell as the modification by 
surgeons who do not understand the method arc 
the chief causes todas of the general misunder 
standing and the great divergence of opinion as to 
the merits of sterilization of wounds with sodium 
h> pochloritt 

The great similarity between wounds of war 
and uterine infection gav c rise to the hope that if 
a satisfactory technique could be devised prog 
ress would be made m the treatment of utenne 
infection Wounds produced b\ shells which m 
troduce into the tissues foreign bodies contami 
nated with soil pollutions together with the 
trauma of the soft parts present ver) much the 
same picture as, the postpartum or postabortum 
uterus with its retained secundmes proliferated 
mucosa and blood clot together with the e\ 
posure of the raw surface of the uterus at the 
placental site 

In the great majority of cases uterine infection 
at Its onset ma) be considered as local or super 
jicial while involvement of the parametrium 
oroad ligaments peritoneum and blood stream 


IS a later and stcondarv extension It would ap 
pear logical to assume that if elTective treatment 
were directed before such extension of the in 
fectious process arrest or even suppression of 
the infection can be secured 

The author carl) recognized the great possibil 
ities of sodium hv’jwchlonte in the treatment of 
localized infections such as uterine sepsis and in 
the aforementioned paper briefly advocated a 
technique vvhereb) it would be possible to appl) 
the Carrel principle to the treatment of utenne 
infection 

\\ ith this in mmd the author devised a special 
armamentarium consisting of vulcanized cervical 
jKssanes perforated rubber tubing introducer 
utenne sound and packer A brief description of 
the apparatus was given in this earlier publication 
(t) 

Ihe principle of the treatment consists in the 
gentle introduction of the pessar) into the cervix 
followed b) tlie introduction of rubber tubes 
through the pessar) into the uterine cav it) and 
the packing of the uterus lightlv with bandage 
gauze so that the tubes are retained in position 
against the walls of tlie fundus Ihe) give the 
appearance of the steel ribs of an open umbrella 
The gauze acts as a sponge and gives off to the 
uterine walls the h)pochlorite solution as it is 
ejected from the rubber tubes Should it be 
deemed advisable to remove some of the retained 
s cundines this mav be done m the carl) cases 
prov idcd great caution is observ cd not to trauma 
tizc the mucosa b) curettage or instrumentation 
It IS more conservative to use a small cotton 
siKjnge on a holder and b) this means excessive 
debris can be gentl) and sufficienth removed 
Curettage absolutel) fails to remove all of the in 
feeted tissues and usuall) is provocative of great 
harm b> setting up active extension of the infec 
tion For this reason curettage is generall) in 
advisable 

In this paper I do not wish to discuss the man) 
factors entering into the cause and prev ention of 
utenne sepsis but rather to direct attention to 
the great similarit) in the patholog) of uterine in 
fection and that of general surger) with the hope 
that the principles and methods used in the latter 
field to combat infection will be applied to re 
lated obstetrical problems 

One great difficult) in the treatment suggested 
IS the frequent inability to retain the tubes within 
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the uterus when contraction begins Ihe tend 
enc> IS for the tubes to be forced into the \agina 
It must also be admitted that the treatment is 
applicable onlj m earlj selected cases and in 
hospitals where e\er> possible facilitj isavailable 
to carry out each detail of the method Because 
of the dangerous extension of infection following 
ill adv ised or any thing but the gentlest of mamp 
ulattons this treatment should be attempted only 
by those who ha\e specialized in this work and 
who ha e made a careful studv of the principles 
in\ol\ ed 


It IS quite true that many patients with puer 
peral infections art frequently seen only in the 
late stages when icti e intervention is contra 
indicated Therefore it is imperative that phy 
sicians nurses midwives and the laity be edu 
cated to the necessity of active treatment at the 
earliest possible moment so that immediate steps 
can be taken to abort ot suppress local infection 
before it be omes general or systemic Cases m 
whidi unnecessary and careless examinations or 
intensive instrumentation have been made and 
j/i which infection is probable should be treated 
prophylactically immediately following delivny 
and before signs of local injection become appar 
ent It must not be forgotten that in the ful 
minatmg types blood stream infection and death 
occur before local symptoms are evident and be 
fore any measures can be instituted 
It is conceded that there are causes for pyrem 
in the puerperium other than infections of the 
uterus If the temperature rises to lOO ot roi 
degrees i pulse increasing from 105 to no 
together with the presence of bactena on smear 
and culture taken from vnthin the uterus treat 
ment should be started at once The thagnosas 
of uterine infection should be made only bv a 
nrocess of elimmation after every other possiUe 
[actor such as focal infection pulmonary or nb 
domina! disturbance mastitis ptebitis cjsutis 


etc has been ex luded To delay and hesitate 
in an effort to differentiate between S3pr<emij 
and a true uterine infection is likely to result 
fatallv It IS usually impossible to differentiate 
in the early stages between them and it is 
generally admitted that a saprsmia frequently 
merges into septicaemia 
There is no doubt but that the indi criminate 
use of antiseptic mtra uterine douches has pro 
duced much harm and has been of no benefit in 
the treatment of uterine infection It is obvious 
that the best treatment is prevention Despite 
exacting precautions and the very best of sur 
roundin s however infections not infrequently 
occur Too often are the attending doctors and 
nurses censured when every care has been taken 
and blame is unwarranted On the other hand 
there are many cases of infection due to repeated 
examinations faulty technique and insanitary 
surroundiOoS all of which is more or Jes within 
the control of the physician or nurse 
The question of puerperal infection is a serious 
one and demands the attention of the profession 
as there has been little or no reduction m utenne 
sepsis and mortality during the past 30 years 
IVhitehouse indicates little change from 18S3 to 
1Q02 and from iQi to 19 2 in mortality 

GEVERAt PRINCZPLE;> Of THE TSE XTHENT 
OF PUERPERAL SEPSIS 

The most generally accepted plan is that of 
watchfulwaitmg as against direct intervention 
Active treatment (curettage or mtra utenne 
doudiing with useless antiseptics — mercury salt 
iodine the phenol group silver salts) has resulted 
m absolute failure to cure and such treatment 
is more likely to be the cause of a dissemination of 
the infection 

During and previous to the war the general 
failure of all antiseptics other than sodium hypo 
chlonte to abort or cure infections resulted in 
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the dmsion of the profession into two groups 
those who had hith m antiseptics as inhibitors or 
destro\crs of infection and those who believed 
in the ph} siological treatment of wounds ind in 
fection b> salmc irrigation and aseptic teehnuiut 
Aotwathstanding the fact that tincture of iodine 
solutions of mercurv salts and thi. phenol groups 
faded absolutelv to combat infection duTinj, the 
^\o^ld War thus resulting in a grcit less of life 
and frightful disabilities there are those todav 
who doggedK continue to treat mficteil wounds 
in the blind faith that these useless so-cilUd aiiu 
septics are specifics 

The present general status of the exjicctant 
method IS largcU dependent ujxm the mi il {( rtes 
of the patient i e if there is sufficient resisiincc 
to overcome the infection rccovtrv is possible 
the patient receiving verj little m Iht w i\ ol 
medical assistance About the onlv active trtat 
merit is the use of ergot elevation of the piticnt 
for drainage, ICC to the abdomen rest avoid met 
of cathartics and such measures 

LOeVL TRtVTMEM AND TrCHMyUF 

No attempt wall be made to discuss in this piper 
other therapeutic measures of admitted value but 
attention in the earl> stages is to be dirccud 
toward methods of sterilization of the uterine 
cavitv 

The patient is aniesthetized preferably with 
ethylene or nitrous oaidc and placed inthchthot 
omv position The external genitals arc cleansed 
wath soap and water m the usual manner and 
vaginal irrigation wath of i per cent solution of 
sodium hypochlorite IS given Picric acid lodim* 
{wroxide ether or alcohol arc not to be used as 
mej are incompatible wath sodium hy-pochlorile 
Careful inspection of the v ugina and cerv ix should 
be. made followed b\ a gentle bimanual exami 
nation to determine the size and position of the 
utenis 

The cervix is grasped with a single tenaculum 
and with the blunt uterine sound of the author s 
design the distance between the fundus and ex 
ternal os is measured as well as th it between the 
internal and external os Subtraction of the dif 
f^rence between the length of the cervix and the 
measurement from the external os to the fundus 
pies the distance within the uterus that the per 
forated rubber tubes can be introduced For 
purTxjses of safety and to prevent any possibility 
ot perforating the fundus with the metallic intra 
uterine introducer a further reduction of from 2 
to 4 centimeters should be made This will allow 
ample distance for the placement of the tubes 
vvathm the uterus without perforating the fundus 



mittently and not b> the drop method 

At the same lime the width of the cervical can 
should be carefully estimated so that a pc'^sii 
mav be selected which vvill be small enough \ 
pass without the slightest dilatation or othi 
traumatic force 

The perforated rubber tubes are then placed 1 
a proper sized pessarv a sufficient number i 
staggered perforations being allowed to perm 
of a free outflow of the hypochlorite solution froi 
the tubes ov er the entire surface from the extern: 
os to the fundus Wfiien the lubes are threadc 
into the pessarv sufficient length must be left s 
that their ends will reach to the vaf,inal outlet 

The introducer is then placed in the centn 
opening of the pessary where it gnsps and lock 
the distal ends of the ptTfoiated tubir After i 
has been determined how far the tubes are to b 
introduced wathin the uterus a set screw on th 
handle of the introducer is adjusted and the rub 
her pessary is earned into the cervix the tubes ar 
passed up into the cavity of the uterus until th 
introducer engages wath the set screw The intrc 
duccr is then released from the perforated tube 
and wathdraw n from the pessary The tubes ar 
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left placed within the uterus and the j essirv tn 
silH within the cervical canal 

The pessarv presents its outer sur/ate at the 
external os Through th central < ptning f the 
pessary hinchge gaure is jneked Iighilv into 
the uterine cavity in such a manner and quanlitv 
that the ca U> is entirelv filled with ^au t the 
lower end of the bandage Kin iree m the \ igina 
The tubes are thus held in lositun against the 
fundus and walls of the uterus the gauze serving 
is a spont,e which constantK holds and gives off 
the sodium hvpochlonte to the ut rine walls 

\ small projecting shelf at the orU ce of the 
pessarv permits if desired the fixation of a rub 
ber dam co er w hich encases the tubes and dram 
ige gauze so that the vagina is protected igamst 
an> possible irritation from the hjjjochlontes 
This step complicates the general technique and 
IS not essential In the presence of a \iginal tear 
with ulceration or infection such protection might 
even be undesirable and evtnvagmal tubes mav 
be placed is indicated 

It must be remembered th it the object of 
uterine gauze is to act as a sponge and if packe I 
m tightl> it will take up too little of the solution 
in suspension The special packer designed b> 
the author is used to introduce the giuze into the 
uterus The skin of the external genitals is pro 
tccted bv vaseline strips of gauze and i large 
absorbent pad of cotton and gauze The im^a 
tion tubes placed within the uterus and presenting 


at the vulva are attached to a glass distributor 
which in turn is connected with a large rubber 
tubing from the container holding the hjpochlo 
rite solution This container is elevated 3 feet 
above the head of the patient and the solution is 
allowed to flow from the container when a stop 
cock is released seepage of the hypochlorite soJu 
tion is observed at the vaginal outlet At inter 
vils of cverv hour in dav time and everv 2 hours 
during the night from 4 to 8 ounces should be 
instill^ The solution mu t be injected under 
pressure 1 ut not enough pressure should be used 
to fortt the solution thrrugh the fallopian tubes 
into the alKJominil cav itv nor should the solution 
I e instilled 1 v the drop method as is saline in the 
Mur| hv drip 

S hum hvpochlonte liquefies the retained sec 
undines an 1 bacteria b\ a prccess of oxidation 
and imfic outflow is fermittcd throu h man> 
lraini„e boles m the cufi of the pessarj As the 
uterus recovers its tone and contracts we must 
expect diflicuitv in retiinin the tubes ui sUii 
The bandage gauze in the uterus mav i e chan ed 
everv !u but the tul cs and pessirv need not be 
chin td oftener than everv second or third da> 
As the uterus mv olutes smaller pessaries must be 
used If the tern) erature ind pul e fail to show 
marked improvement within 5 to 7 da^s treat 
ment shou! 1 1 e disc ntinued and failure admit 
ted There will usuillv I c quite 1 visible change 
for the l>elter uhin t nr 4 (la>s provided the 
treatment isstarted while infection is still localized 
y itliin the uterus 

The cer ica! pessaries are made m 4 sizes with 

different sets of introducers and 2 sues of rub 
her tubing It must he undersUod that extreme 
gentleness mu t be exerci ed at all times and 
trauma al soluteh a 01 Jed 

CIILUICVL PlIVblOLOOIC VL VND n VCTERIOLOl IC VL 
IROPl-RTIES OF SOOlUU llVPOCHLORITE 

The sol ent and anti eptic properties of Jav die 
water and Libarnque s s lution were long kno n 
I ut th \ were too caustic to permit of their sur 
gical use while the meffccti encss of iodine mer 
curv silver silts and the phen 1 group ha e I cen 
discussed else vhere m this paper It remained for 
Dakin and Uaufresne to devise a method of 
utih mg sodium hypochlorite of knovn content 
in so far as its percentage of odium hvpochlonte 
was oncerned and of relitivelv low alkalinitv 

Bv the use of 5 per cent activ e chlorine (bleach 
mg lime) with the addition of sodium bicarbonate 
a solution of constant hvpochlonte content ( 45 

to s) known as Dikin s solution was accepted as 

a standard for surgical use The phenolphtbalem 
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test of the 'ilkalimt> is not a reliable chemical 
test as to ciusticitj and can be onl> a relati\ c in 
dicator The hydrogen ion content is gcneraU> 
accepted as the most reliable inde\ of alkahmt> 
A 45 to s sodium hj'pochlontc solution as made 
from bleaching lime has pro\ ed to be an excellent 
solution "when used in connection with the CaiTcl 
technique It requires ho\ic\cr constant testing 
because of its instability It is rather diflicult to 
make or secure a reliable Dakin s solution in the 
aast majority of hospitals The hy^pochlorite 
solution of greatest stability and lowest ilkalmity 
when combined with sodium chloride makes an 
almost ideal antiseptic solution because of its 
bactericidal and physiological properties 

The great superiority of sodium hypochlorite 
o\er other antiseptics is due not only to its anti 
septic properties in destroying bacteria but also 
to Its property of dissolving necrotic tissue \ 

4 per cent solution of sodium hypochlorite will 
destroy anthrax and its spores immediately a 
dilution of I 10 will destroy anthrax bacilli and 
spores in 15 minutes 

What IS the chemical action of sodium hvpo 
chlorite when it comes in contact with bacteria or 
with dead tissue? The chlorine of the aqueous 
hypochlorite has great affinity for the nitrogen 
of the proteins setting free nascent chlorine and 
forming a chloramine The affinity is so great 
that the hypochlorite is practically used up w ithin 

5 to 10 minutes after its injection into the wound 
this being the reason why repeated injections at 
such frequent interv als are so necessary Sodium 
hy’pochlorite in proper dilution is non toxic and 
can be used in any quantity The author has 
used 10 000 cubic centimeters during a period of 

4 hours in the treatment of empyema with no 
deleterious effect It has little or no destructive 
effect on living tissues in proper dilution but 
seems to hav e a selective action for bactena and 
dead tissues and is the only great oxidizer at the 
present time available which can be used freely 
without danger of injuring or destroying living 
tissues 

The ideal solution to be used is one that is 
isotonic combination of Dakin s solution with 
low alkalinity and saline content sodium hypo 
chlorite 5 per cent sodium chloride 7 per cent 
and aquje distill® 98 8 per cent 

Chemical sterilization of the surface of living 
tissue IS but a relativ e term 1 e reduction of i 
to 2 bactena to 5 microscopical fields this a\ erage 
being made from an examination of 20 or more 
fields The few remaining bacteria which have 
not been destroy ed by the hypochlorite can be 
well cared for by the phagocytes and leuw^tes 


If sodium hypochlorite can sterilize large em 
pyema cavities compound fractures and joints 
It IS not too much to expect it to bring about 
similar results in the uterus if used with discretion 
and full understanding 

In an editorial in the Bnlish \fcdical Journal 
on Listensm and War Wounds a review of 
antiseptics is briefly mentioned Ihc editorial 
states At the outbreak of the w ar of 1914-1918 
surgeons were far better equipped m knowledge 
and resources than m pre antiseptic days \et 
early experiences with gunshot wounds were so 
disturbing that a feeling of dismav at their in 
ability to check virulent infection swept over all 
Were our teachings fundamentally unsound’ Had 
we forgotten the lessons we thought we had 
learned? Ihc obvious thing was to go back to 
Lister To add to the general discomfiture a 
most respected bacteriologist wrote most con 
vinangly on the futility of antiseptics in general 
New antiseptics were sought and discovered 
Eusol came m then the Carrel Dakin treatment 
The latter certainly would hayc made a strong 
appeal to Lister himself In it is fulfilled one of 
the principles for the application of which he 
searched so long the continuous renewal of an 
antiseptic which had no marked deleterious effect 
on the tissues Wound excision at the earliest 
possible moment with primary union delayed or 
primary suture as the wounds demanded anti 
septic treatment Carrel Dakin— these were the 
principal methods finally adopted is a routine 
But It required fully three and one half years of 
their evolution on an unprecedented mass of 
human material 

This editorial is in error as to the time of eyolu 
tion before its acceptance as routine procedure 
It has not as yet been accepted as a routine meas 
ure and when presented in 1015-1916 to manv 
so called leaders of the profession it met with 
rejection so it has been only by slow stages that 
the true merits of the method finally hay e become 
known Even today adverse criticism and stren 
uous objections are frequently encountered It 
will no doubt take many years to break down 
the prejudices and theories before a general ac 
ceptance and understanding can be expected In 
the interv al many liv es will hav e been sacrificed 
unjustly One is curious to know how much more 

unprecedented mass of human material is 
necessary to conv ince the skeptical 

The aqueous hypochlorite solutions with low 
alkalinity known as Dakins solution must not 
be (xmfused with the chloramines dichloramines 
and similar synthetic products whidi are derived 
from coal tar Chloramines and dichloramines 
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ha\ e little or no soK cnt jirr pcrtics It is Ihe great 
solvent property of aqueous h\p chlorites which 
makes them so useful It must not be inferred 
that an\ j anacea or cure all is being offered 
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FREQUEVet OF PUERPI R \L SI PSIS 

Fothergill states that in a report of Queen 
Charlottes Hospital in 19 i Icahng with 1700 
cas s of which 234 were febrile 114 cases 8 6 
per cent were regarded as puerperal pelvic m 
fection Two of these patients died a fatahlv of 
I 57 per cent 

\ studv of British Matcrnitv Hospitals show 
that the number of cases of jielvic infection vanes 
from vear to \car but it appears thit 6 to 8 per 
cent of such infections occur of which 3 to 4 per 
cent die in other words out of cverv i 000 con 
hnements we may expect 60 to 80 cas s of infec 
tions with 2 or j deaths 

In a careful analysis of 3 500 deliveries in the 
United States Euno reports 300 infections and ro 
deaths 1 e 8 6 per cent infections and 3 5 per 
cent fatalities 

The estimated number of births m England 
and Wales in 1920 was approximately 957 78 7 
per cent were infected or 67 000 cases of puerperal 
infection and 087 deaths from puerperal sepsis 
were ref^istered in that year In addition to the 
births there were about 2 abortions to every 7 
conhnements Thus there would be lo 000 addi 
tional cas s of infection after abortion to arrive 
at a total of puerperal pelvic infections which 
would make /oooo to 80000 cases in England 
and Wales during ig o 

Thes statistics being used as a basis it is 
evident that if the same ratio of infection and 
births existed in the United States there were 
186 232 cases of uterine infections and s 587 
deaths In his report on Uterine Infections in 
the United States De Lee savs that 6 000 women 
die annuallv from puerperal infections in this 
country 

An estimate of the population of the world in 
1920 was I 748 000 000 If the same ratio existed 
throughout the world m the same vear there 
would have been 3059000 infections and 91 770 


deaths These statistics are rough estimates but 
arc not necessanlv exaggerations of actual con 
ditions The death rate for puerperal sepsis m the 
United States per thousand births is 2 79 or i in 
cverv 407 and our registration is far from com 
picte 

M Androdias professor in obstetrics and 
gynecology at the University of Bordeaux France 
in a report of a senes of infections treated bv the 
Carrel Dakin method states that 133 patients 
recovered in from 10 to 25 days after confinement 
the average being from 12 to 15 days Irri ation 
was discontinued as the temperature came to 
normal Table I gives an idea of the duration of 
the irri ation 

The author su gested this treatment to Dr 
Paul Titus an obstetrician m Pittsburgh and 
asn.ed him to make a thorough trial of the specially 
devised instruments and technique This was 
done and he has made a personal communication 
s ttmg forth the results in 8 cas s thus treated 

Titus was able to reduce the temperature and 
bacterial count of the lochia to normal within 4 
to 8 days after chemical sterilization of the uterus 
was begun notwithstanding the fact that the 
treatment was instituted 2 3 4 6 10 and 1 
davs respectivelv after the initial rise of temper 
ature The cultures were carefully taken by 
means of intra utenne culture tubes and in each 
cas the bacterial count per microscopic field was 
60 or more bacteria at the beginning of treatment 
In every case in which the treatment was m 
dicated and us d there was a material decrease 
in the number of organisms within 3 or 4 days 
In one patient the manipulations caused a defi 
mte extension of the infection into the cellular 
tissues of the pelvis and suggested to Titus that 
the indications for this treatment are limited 
after infection is frankly established to the so- 
called putnd or shaggv puerperal endometritis 
cases 



SHERM\N ITERINE STERILIZATION 


1 I 


The ino«t fasorable ca es are tho t m \\hicb 
the infectious proce<iS remains localizeil and is not 
of morethan or j da\s 'tandin" In uch ca 
u technique is carefullx carried out iht.\ hculd 
sho” defimte improvement in o dav 
He a’«o tales that the treatment i ulta! and 
eiceedinglv impleinir tances of vaginal ’oughs 
and infected penneal sutures M nv iimcj, union 
will till result in a titched penneum vv b dlv 
nddled with infection that compktc j aration 
and relaxation would ordinanlv frtlow 

Folio van" is a bncf <5ummarv c I the c <. 
treated bv Dr Titu 

Cv ni Mr: M McC \o 6 bad an 'T'J t \ 
n du e tear on Febn.arv loi ha 'a 

cMl on the third daa a.d ber temperature wa ->04 
dearer* ard her pjl«e /rc O? Ma.*r.b rb t dr 
uten c matenal sbowd a lacteml count ot to 0 abo 
per ciicny:cop c rcid d p ococci p ur-ococc a. 1 aph 
v'ococo- On Ma ch 6 pc' a'a ard tubes we e i -ered 
blood count bowed 000 leucoca tc< M h pe <ar\ 
a d tubeswerere in^e'led therew retob ctena a er' e 
!« m-TO'Copic field Maxh 9 the b’x>d cou t bowed 
oooo l»ucocaacs March 11 ibere was an a e^a e ha 
tenal cojat of 6 p^r taicro^p c beld Ma ch 1 the Hood 
C5ual bowed 14 000 lei.coote< Ma ch i the pes^an 
a d tubes we** rerao ed >Iarch i ard it' the tempera 
ture a d p Le were rormal ro blood cultu e wa. talea 
Cv E XIrs I \ \ No (>'-\ h d an la-omplete 
abonioa foLowi, " cnninal latroductjon o' a bo i <>n 
Mi.ch 4 igt the fetu wa* pa.»ed The patient bad 
chUL feaer dun*," the 01 ht ^ d co—iderab'e hrmor 
Tha~e The nest da\ he was ti*«t vwn b the ho*pual 
ennee Her temperature was 10 p_Le to \t tows 
pcLafotd melhr" placenta and nenbraaes were reno ed 
under anasthe^ia Pe« arv and tube' we c in erted follow 
la the operation TTic utenne bactenal court bowed oo 
0 core bactena per micnxcop c Lc!d Tbe blood count 
3-,5 o 000 red b’ood celL a-d i9rlco leucoo.-te< On 
'lardi the tubes ard pe« ~r\ we e charged Tempra 
ture a^d puUe we e connal The patient con -a! '^cerce 
wa. u e entfuL 

C-VT: 3 Mr« E F No 4 94 had a conral deh erv on 
December xgi6 On Januan 191 the patients 
tecp*ran.re was loi decrees and h r pul-< was 1 o On 
Januan ^ the temperature was 10 -4 pulse iC>n ta-nral 
sear bowed man gran ne^li c diplococo 60 or more 
to the field The'C were probabl gonococa Januan 9 
the pe«'an a^ d tube' were imerted a d were re-m erted 
^th cb_n e of ga^e on January 10 t r and o 
Jaajiru & the pc' arv and tubes wc e removed Tern 
P“’atu e was 100 decree' puLe xo6 Februarv 4 the 
teepemture was normal 

C\ E 4 Mrs -Vnna M No was delivered on 

March 14 191 at home On March i thep txentwas 
adcutted to the bo'pital and her ca.e dia"no«cd as pceu 
tao_ia with local pentoaiUs ^nd pue'pcial cp is The 
temperature was lot 6 pul e 140 \ blood court howed 
10 00 1 ucoo-tes Maixdi i*! cuitu e» were tahen from 
tfc uteru Reta ned ^ecundiaes and remains of mall blood 
were ven foul Pe« an and tubes we c introduced 
baboraton tadin'’s from the utenne material bowed a 
hactenal count of Oo or mo e bacten per micro'copic field 
oa pe mear there were 3 baalli pe micro'copic field 3 
^lococa pe mcro^copc field and a few treptococa 
lie 6'ood culture produced a growth of baoHu proteus 


b Igan l^cocvte cou t wa^ 0 000 Mamh 19 bacterial 
cou^t ’•owed 60 b ctena or abo e per nicro'ccpic f eld 
b a!!i diplococci and red blnod cell On mear ard on 
cuU re there was a growth of baall s pro eu bulmn 
Leucocvlecoj twa xooco Mach 0 the bactenal count 
t-o*ved fio o t"0 c bacteria per r’lcro'cop c t eld Baalli 
and dip ococa were found on the ~'ea banllu p oteu 
b I-mns were fo rd in tbe culture Tbe leucocvte co nt 
WO- loooo ^fa'ch i tbe blood cultures were regati e 
t** l*ucoc>-tccDJntwas II oon Leucoevteco nt on March 
wn oco March i the hactenal co nt howed 60 o 
r"o e bacteria per micro'cop c field On tbe mear there 
wem red bl vod cell cocci a dbacili The leucocvtc count 
was 6 So and the revt da it was 000 The bacteml 
counton March 6 bowed bctcriape micrcr-copic fi 1 1 
ard on Ma ch 0 tber were no o'"ar*-rr Tbe blood 
cultures were ne^tivc on March 11 ard \pnl o the 
I ucocvte cou l was fbi \pnl i; the temperature 

was ro'~'al and the pul c wa 110 to too 

C v<E Mrs J iL H No 64*^. h-d a normal dcli erv 
on Drcemhe xprf On Ja uarv j Ji?t a bma t ab- 
ces was ivnted Temperature wa> 10 pul e 110 
Janaa'v ij there we c bohactem to the micnwropic tell 
1 e' arv ard 1 be< were i erted a d then re-in erted on 
Ja an I I and 19 Jan an 1 the barter 1 count 
wa remiU e^ d tbe rect dav the temperature wo. nonnal 
On Ja uam the tube« were remov ed 
Cv c6 'Irs H No 6 0 wa adroiiled to the bo'pital 
on tbe emht dav of pueT>en m On 'la ch 31 loi there 
rm. pont-reo delivcm On 'pn! pati nt had chill 
with nve of temneratu e to 10 drree* 'pnl 4 and 0 
the teirpcrature wa lot decrees \pnl patient m. ad 
muted to the ho-pit 1 Pc' an a d tubes were ir erted at 
orce and re-iQ erted \pnl 01 14 -J'd i \pnl the 

utenae culture bowed 6o or more bact na per micro'cop c 
field tbe mear bowed preumococa ard baalh the 
growth wa taphv lococci Tbe blood culture was nemitiv e 
and the leacoo te court wa. 13 so on that dav \pnl 0 
tbe bactenaJ count was 60 or mo e per micro'cop c held 
The mea. showed tapbj locoea There wa. no growth 
Tbe leucoote count wa i cco The bacterial count on 
Npnl 1 1 wa. 60 or mo e per m cro'copic field Tbe mear 
bowed CO growth B ood culture wa. ne"au e April r 
there was an average of bactena per micro«copic field 
the leucoole count was x6 6oo \pnl 14 there was an 
a era e of 1 bactenum per micrcr-copic field The tem 
peraiure was normal on \pnl iS 

CvT Mrs \melia H No 6 o bad a forcep de 
b erv wjth slight vamnal tear and three uture< on Feb 
niarv 6 loi On the fourteenth the patient had chill 
ard a temperature of 103 S decree' pulse was 13 Pe< arv 
and lubes were iiuerted on the tfteenth and rc iiuerted on 
the eighteenth and zuneteenth Bacterial count from the 
uteru showed 60 or above per micro'copic field on the 
fifteenth The leucocvte count wa. ^ 00 On Febru rv 
iS there were or more bactena per m cro«copic field 
and the leucocvte count was 1 000 The next dav the 
leucocjte count was Xj 300 On the twentieth there were 
S or abo e bactena per m cro'cop c field The matenal 
was obtained direct from the uterus bv means of a glus 
catheter a.-d s Tin e Each pecimen pro ed on a'^r to be 
pus troptococa the ecoad culture bowed an a\ era^e of 
onlv tbplococa to the field The tburd pecimen howed 
ho't-chained treptococa avera mg chains to the field 
There were ij 000 leucoc>tes The next da a Jeucocvte 
count was tab a and *'owed 14 6co on the twentv 
econd the count howed i 400 a..d the next daj it 
was 1 Oa Februarv 3 the pe« arv and tubes were 

remo ed On Feb-uan the patient temperature ^ 
came normal 
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lOCIJlAL CHANCES 

In 1919 Professor Perrozi (8) in discussing 
Microbes m Lochia in cases treated b> this 
method states The lochia m puerperal women 
etajninedb} men as ordinarily cleared of hacterii 
in the first and second days following labor On 
the third day m the presence of infection there 
was a sharp ^l^e in the percentage of bacteria (100 
t) 400 to every microscopic Held) TTie most 
favorable time for starting the Carrel irrigation 
was in the first period 1 e the incubation period 
In the less senous cases 4 or 5 davs were suffi 
cicnt to sterihre the uterine cavity in the more 
severe cases it took 7 or 8 days 
If there is not a progressive diminution of the 
bacteria or should they remain at the same level 
one should look for some error in technique Pos 
sibly the tubes are kmled or obstructed and 
closed by the presence of blood clots There is a 
tendency during the first few dav s for the lochtal 
secretions debris blood clot etc to cleg the 
irrigating tubes ^^Tien the pressure in the con 
tamer is increased free egress of the solution from 
the tubes can be secured The gross character 
istics 0/ the lochia change rapidlv so that vithin 
4 or 5 davs it is a s anty thin transp rent secre 
tion free from odor \\uh this change there is 
usuallv general systemic improvement due to the 
diminution of optic and toxic process 
Bacteriological examinations of lochia and re 
tamed contents should be made at tach dressing 
They wall be of great assistance when studied in 
conjunction with clinical evidence in deciding 
when the infection is under control 
Bacteria appear very abundanilv in the febrile 
puerpenum after 24 to 36 hours and the cota arc 
usually the last bacteria to disappear 

CONCLUSIOVS 

1 Irrigation of the uterus with 5 solution of 
sodium hypochlorite of low alkalinity in com 
bmation with hypertonic saline solution destroys 
bacteria and dissolv cs blood dot placental tissue 
and debris v ithout destroving living tissues and 
Jeucocy (cs 

2 If started tarly this treatment may arrest 
local infection and prevent extension to adnexa 
and blood stream 


3 Septic endometritis puerperal or posfaLor 
turn has been cured by the intermittent irriga 
tion of the uterus with sodium hypochlorite 
solution 

4 Repeated bactenologicalexaminafionswhich 
are recorded on bacteriological charts are con 
tnbutory evidence of the state of the infectious 
process 

5 This method of treatment should be used 
only in well equipped hospitals by skilled oper 
ators because special technique and armamentari 
um is necessary and keen judgment is required in 
the selection of cases Aloreover ill advised or 
carelessly performed attempts at such treatment 
will cause traumatic extension of the uterine 
infection 

6 The treatment is most useful in the so called 

putrid or shaggy puerperal septic endome 

tntis of mured bacterial origin with marked sub 
involution of the uterus If extension to the para 
mefnum has occurred or is suspected attempts at 
the treatment should not be undertaken 
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ARE PICRIC ACID AND JIERCUROCHROJIE SOLUTIONS 
LOC\IL\ AN/LSTHETIC’ 
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P ICRIC acid and owmcrcurulibromlluores 
cem ha\e been used consideraliK m the 
surgical treatment of burns the former 
ha\ing been emploved for a longer time than 
the latter Solutions of thc^ t\\o drugs arc 
highl) colored and stain the skin I icric icid 
solutions of o 3 per cent or stronger hue been 
painted o\er or applied as m dressings over 
burnt surfaces and according to some authors 
have been found to be e'vcecdinglv eOicanous 
Thus Hare m his Pra iual Tlierapai/us si itcs 
It has been found exccedinglv efficacious in 
solution in the treatment of severe burns and 
scalds The same author also speaks of 5 per 
cent solutions of picric acid as being antiseptic 
so that It maj be u«ed to disinfect the skin It 
is w ell known however that this chemical when 
absorbed into the sjstem will produce renal 
irritation and other signs of poisoning so that 
its use over extensive areas and in cases of deep 
burns is contra indicated as absorption might 
occur and lead to poisoning 
In the last few jears various surgeons have 
been cmplojing solutions of oxvmercundibrom 
fluorescein or mercurochrome 220 soluble not 
onl> as an antiseptic but aUo as a dressing for 
burns of the first and second degree Application 
of this drug has been claimed to be beneficial 
not onl> b> vartue of its powerful antiseptic 
properties but also as a relief to the pain follow mg 
burns and scalds Mercurochrome poisoning b> 
absorption from the skin has never been re 
ported and m general the to\icit> of this drug 
IS much less than that of picric acid (7) In con 
nection with these uses of picric acid and Mer 
curochrome 220 soluble the author deemed it 
desirable to inquire into the mechanism of their 
sedative effect on burns and scalds and more 
particularly to ascertain whether these solutions 
exhibit any locally ansesthetic properties on the 
nerve endings of the affected areas 
The methods employed in this experimental 
study were the well known classical procedures 
for determining and analyzing the local anses 
thetic effects of drugs Three methods were 
tried m the present study In the first senes of 
experiments the local anmsthetic effects of the 
drugs were studied on the sensitivity of the rab 
bit s cornea The reflexes following the touch 


mg of the cornea before and after instillation 
of the solution into the conjunctival sac were 
studied lly this method no evidence of local 
anTsthesia was obtained after instillation of 
cither dilute picric acid or mercurochrome solu 
tions In this connection it was found that 
picric acid by \ irtue of its acidity w as much more 
irritating to the eves than mercurochrome 
solutions Indeed mercurochrome has been cm 
ploved successfully m opthalmological practice 
i)\ Clapp and Martin ( ) Rurnett and Gaus (4) 
( radio (3) Bocckmann fi) and others 
In a second senes of experiments the an^s 
thctic properties of the solutions were tested by 
the frogskin method As is well known to all 
physiologists and pharmacologists this method 
IS practiced as follows The brain of a healthy 
frog IS pithed but its spinal cord is left intact 
The frog is then suspended and each leg is dipped 
into a weak solution of acid The irritation of 
the acid on the sensory nerve endings of the 
skin produces a reflex retraction of the limb from 
the beaker containing the acid solution The 
skin IS then washed off by dipping several times 
m fresh water The same limb is then immersed 
for a definite number of minutes into the solution 
to be tested and after the given exposure to the 
unknown solution its response to irritation by 
the acid is again determined In this way it can 
easily be determined whether or not a local 
anxsthctic effect has been produced Such a 
local anmsthetic effect is due practically entirely 
to a local action on the skin there being \er\ 
little absorption into the general circulation m 
the short time through which the experiment is 
performed The author has repeatedly tested 
solutions of picric acid and mercurochrome 20 
soluble for their local anaesthetic effects according 
to this method and in no instance was any local 
anxsthesia produced by the drugs even after 
an exposure of 15 minutes 

The third method of investigation was the 
study of the effects of the solutions on the con 
ductivity of sensory and motor nerve fibers 
according to the well known pharmacodynamic 
methorls described in treatises on experimental 
pharmacology The experiments performed were 
made on the sciatic nerves of cats and dogs After 
the exposure of the nerxe and the cleaning of its 
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LOCmAL CHANGES 

In 1919 Professor Perrozi (8) m d»scussing 
Microbes m Lochia in cases treated bj this 
method states The lochia m puerperal viotnen 
examined by me was ordinarily cleared of bacteria 
in the first and second day s following labor On 
the third day in the presence of infection there 
was a sharp rise in the percentage of bacteria (100 
to 400 to e\er\ microscopic field) The most 
fi\orable lime for starting the Carrel irngalion 
was in the first period 1 e the incubation period 
In the less serious cases 4 or 5 da%s were suffi 
cient to sterilize the uterine cavity in the more 
severe cases it took 7 or 8 davs 
If there is not a progressive diminution of the 
bacteria or should they remain at the same level 
one should look for some error in technique Pos 
sibly the tubes are kinked or obstructed and 
closed by the presence of blood clots There is a 
tendency during the first few davs for the lochial 
secretions debris blood clot etc to clog the 
irn^^ating tubes \\hen the pressure in the con 
tamer is increased free egress of the solution from 
the tubes can be secured The gross character 
istics of the lochia change rapiJlv so that within 
4 or 5 davs It is a scintv thin transp rent sccre 
tion free from odor With this change there is 
usually general sv temic improvement due to the 
diminution of septic and toxic process 

Bacterioloj^ical examinations of I chia and re 
tamed contents should be made at each dressing 
Ihey will be of great assistance when studied m 
conjunction with clinical evidence in deciding 
when the mfectim is under control 
Bacteria appear very abundantly in the fel nle 
puerpenum after 4 to 36 hours and the cocci are 
usually the last bacteria to disappear 

CONCIUSIONS 

I Irrigation f the uterus with 5 solution of 
sodium hvjf chlorite of low alkalinity m om 
bmation with hvpertomc saline solution destroys 
bacteria and diss Iv es blood clot i lacental tissue 
and d bns without destroying living tissues and 
leucocs tes 

If starte 1 early this treatment may arrest 
local infection and prevent extension to adnexa 
and blood stream 


3 Septic endometritis puerperal or posfabor 
turn has been cured by the intermittent irri a 
tion of the uterus with sodium hy^pochlorite 
solution 

4 Repeated bacteriological exammationswhich 

are recorded on bacteriological charts are con 
tnbutory evidence of the state of the infectious 
process 

5 Tins method of treatment should be used 
only in well equipped hospitals by skilled oper 
ators because special technique and armamentari 
um is necessary and keen judgment is required m 
the selection of cases Moreover ill advised or 
carelessly performed attempts at such treatment 
will cause traumatic extension of the uterine 
infection 

6 The treatment is most useful in the so called 
putrid or shaggy puerperal septic endome 

tnlis of muted bacterial origin with marked sub 
inv olution of the uterus If extension to the para 
metnum has occurred or is suspected attempts at 
the treatment should not be undertaken 


Ri rci CNcrs 

C V J R C s IT C? t th t e tm t 1 

pep Ip Bt^IJLod 04 

C vsvN VDtntmtdlft ti pt 
pimpi t I t alddlqd 
d 1) k r d p 4 

DL JllS 1 rvdvbtt probl m \m 
J 01 t 9 1 

ld( lit m dw 1 BtMJ 94 


Cn 1 r rp I mo b d ty S g Cy c 8. Ob t 

r IL w'^^E r rpc 1 pci c Ilf t B t 

M J 9 4 3 774 

IR PNttlgh lohRgdtt 


R N p I 9 XX 5 9 
S R t K \\ O N St 1 at of pp t g w a 
I I m> U (C 1 m thod) I R Soc 
MlLod^ItSug 967 8 

n m Th C 1 m th d f n- U d t b t ''u g 
Cv & 01 t g 7 S 4 , , 

S dgu llhrug 11 

dftd tel mdP 98 

yy^ic \ r II 1 t 1 f 1 0 p frp 1 ‘ 

qll ft hrugt P mdg? 


6 


y\ 


, I IJ P pe 1 p t p 

tietmtLa iLod 94 =>9 



MACHT ARE PICRIC ACID AND JIERCUROCHROME LOCAIL\ AN/ESTIICTIC? 123 


ARC PICRIC ACID AND MERCUROCHROME SOI U1 IONS 
LOCATLY AN/ESTHE nC? 

nvDWID I M\CIir MD U H IUltiuorl 
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P ICRIC acid and o\}-mercundibromfluorcs 
cem ha\e been used consider ibl\ m the 
surgical treatment of burns the former 
having been emplojed for a longer time than 
the latter Solutions of these two drugs are 
highly colored and stain the skin Picric acid 
solutions of o 5 per cent or stronger have been 
painted over or applied as in dressings over 
burnt surfaces and according to some authors 
have been found to be evceedingl> cflicacious 
Thus Hare in his Pra tiial riicrapcutics stales 
It has been found exceedingl) efficacious in 
solution m the treatment of severe burns and 
scalds The same author also speaks of 5 per 
cent solutions of picric acid as being antiseptic 
so that It ma> be used to disinfect the skin It 
IS well known however that this chemical when 
absorbed into the system will produce renal 
irritation and other «igns of poisoning so that 
Its use over extensive areas and m cases of deep 
burns is contra indicated as absorption might 
occur and lead to poisoning 
In the last few >ears various surgeons have 
been cmplo>ing solutions of oxvmcrcuridibrom 
fluorescein or mcrcurochrome 220 soluble not 
onl) as an antiseptic but also as a dressing for 
burns of the first and second degree Application 
of this drug has been claimed to be beneficial 
not onl> b> virtue of its powerful antiseptic 
properties but also as a relief to the pain follow mg 
burns and scalds Mcrcurochrome poisoning b> 
absorption from the skin has never been re 
ported and in general the toxicitj of this ilrug 
IS much less than that of picric acid (7) In con 
nection with these uses of picric acid and Aler 
curochrome 220 soluble the author deemed it 
desirable to inquire into the mechanism of their 
sedative effect on burns and scalds and more 
particular!) to ascertain whether these solutions 
exhibit an) locallv anxsthelic properties on the 
neiae endings of the affected areas 
The methods emplo)ed m this experimental 
stud) were the well known classical procedures 
for determining and anal) zing the local anxs 
Ihetic effects of drugs Three methods were 
tried m the present stud) In the first senes of 
experiments the local anxsthetic effects of the 
drugs were studied on the sensitivity of the rab 
bit s cornea The reflexes following the touch 


ing of the cornea before and after instillation 
of the «5olution into the conjunctival sac were 
studied Ily this method no evidence of local 
anxsthcsia was obtained after instillation of 
either dilute picric acid or mcrcurochrome solu 
tions In this connection it was found that 
picric acid by virtue of its acidit) was much more 
imtating to the eyes than mcrcurochrome 
solutions Indeed mcrcurochrome Ins been em 
plovcd successful!) in optlnlmological practice 
li) Clapp and Martin (2) Rurnett and Gaus (4) 
Gradlc (3) Bocckmann (1) and others 
In a second senes of experiments the anxs 
thctic properties of the solutions were tested b) 
the frogskin method As is well known to all 
physiologists and pharmacologists this method 
IS practiced as follows The brain of a healthy 
frog IS pithed but its spinal cord is left intact 
The frog is then suspended and each leg is dipped 
into a weak solution of acid The irritation of 
the acid on the sensory nerve endings of the 
skin produces a reflex retraction of the limb from 
the beaker containing the acid solution The 
skin IS then washed off by dipping several times 
m fresh water The same limb is then immersed 
for a definue number of minutes into the solution 
to be tested and after the givcri exposure to the 
unknown solution its response to irritation by 
the acid is again determined In this way it can 
casilv be determined whether or not a local 
anTsthctic effect has been produced Such a 
local an'csthetic effect is due practically entirely 
to a local action on the skin there being very 
little absorption into the general circulation in 
the short time through which the experiment is 
performed The author has repeatedly tested 
solutions of picric acid and mercurochrome 20 
soluble for their local anxsthetic effects according 
to this method and m no instance was any local 
anxsthesia produced by the drugs even after 
an exposure of 15 minutes 
The third method of investigation was the 
study of the effects of the solutions on the con 
ductivity of sensory and motor nerve fibers 
according to the well known pharmacodynamic 
methods described in treatises on experimental 
pharmacology The experiments performed were 
made on the sciatic nerves of cats and dogs After 
the exposure of the nerve and the cleaning of its 
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sheath a pledget of cotton soaked in a given 
solution IS applied to the nerve trunk for vanous 
periods of time A blood pressure and respiratory 
tracing is recorded on a kymograph and the 
effects of electrical stimulation of vanous in 
tensities applied above and below the block, 
are studied on the blood pressure and the respi 
ration curves on the one hand and on the con 
traction of leg muscles on the other hand In 
this way when a typical local anxsthetic such as 
cocaine is applied to a nerve pharmacologists have 
found that the conductivity of the sensorv nerve 
fibers is paralyzed long before that of the motor 
nerve fibers but that after application of strong 
solutions of the local anxsthetic for prolonged 
periods of time the motor fibers are also finallv 
depressed or completely paralyzed The author 
studied the effect of application of solutions of 
picric acid and mercurochrome to nerve trunks 
in this way and found that they produced ab 
solutely no effect on the conductivity of either 
sensory or motor nerve trunks 
It IS therefore evident that neither picne 
acid nor mercurochrome employed in the treat 
ment of burns possesses what may be called 
true local anxsthetic properties Their sedative 
effects in cases of burns must be explained other 
wavs It is possible that the acid solutions of 
picric acid produce protein precipitates v hich 
act somewhat as protectives On the other 
hand the acid properties of tn nitrophcnol arc 
not conducive to the relief of pain The action of 
mercurochrome solutions in burns must be 
explained m other wavs This drug does not 
precipitate proteins and therefore cannot be 
said to form a protective layer of an albuminate 
on burns It is possible that it may form some 
other loose combina ion with body juices Its 
sedative effect must also in a measure be due to 
its slightly alkaline reaction It is known dim 
cally and has al o been proved experimentally 
that alkalies are much less irritant to the tissues 
than are acid solutions 
The author also carried out another scries of 
experiments relative to the combmaton of the 
solutions of the two drugs with a local anxsthetic 
As was shown some years ago benzyl alcohol or 


phenmethylol possesses powerful local anxsthetic 
properties (5) Two and 3 per cent solutions of 
this drug can be and hav e been employ ed as local 
anxsthetics in surgery (6) In addition to their 
local anxsthetic properties such solutions are also 
mildly antiseptic (8) and it has been shown by 
the author that benzy 1 alcohol has very low toxic 
ity indeed The author also experimented with 
mixtures of picric acid with phenmethylol on the 
one hand and mercurochrome solutions and phen 
methylol on the other hand By incorporating i 
or 2 per cent of phenmethylol in such solutions it 
was found that they become distinctly anxsthetic 
on local application as determined by the methods 
already described It is therefore suggested that 
the addition of phenmethylol to these solutions 
may serve a useful purpose 


SUMMARY 


1 Solutions of picric acid and oxymcrcuri 
dibromfluorescem (mercurochrome 220 soluble) 
were tested m regard to their local anxsthetic 
properties by a well known pharmacological 
method and were found to be not locally anxs 
thctic 

2 The sedative effects of mercurochrome and 
picric acid solutions in the treatment of burns 
ami scalds must therefore be explained m other 
wavs 

i By incorporating 1 or 2 per cent of phen 
methylol or benzyl alcohol with these drugs such 
solutions can be rendered locally anxsthetic and 
may therefore become more useful for clinical 
purposes 
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ASPIRATION VERSUS EMBOLISM 
IN POSTOPERATIVE PNEUMONIA 
AND PULMONARY ABSCESS 

I N addition to the massi\e and usually 
fatal embolus caused by thp separation 
and mobilization of a Urge fragment of a 
thrombus occupying some such large \cm ts 
the femoral or the iliac ("gross embolism) 
there is a second form of embolism, of more 
frequent occurrence uhich may give rise to 
Symptoms simulating pneumonia or lead to 
pulmonary abscess This condition (minor 
embolism) uas lucidly described by Conner in 
cases of typhoid fe\ er and later in other cases 
of apparently healthy persons Its signift 
cance as a postoperative complication was 
suggested in 1900 by Mikulicz It is extreme 
ly difficult to differentiate at the necropsy 
table betneen areas of pneumonia arising on 
the basis of an infarct and those resulting in 
dependently or from aspiration and of late 
years Cutler and others, foUoiving Mikulicz s 
suggestion ha\ e come to the conclusion that 
the large majority of the postoperative pneu 
motuc conditions formerly considered to be 
due to the annesthetic and infection of the 


lung through the respiratory tract are actu 
illy embolic in ongin Cutler arrived at this 
point of Mew as a result of an extensive chn 
ical study supplemented by experiments m 
which he and lus associates were unsuccessful 
m dogs IS others had been m producing pul 
monary infection by the aspiration route 
while succeeding with infected emboli 
Tctterolf and Fox and more recently 
Schlucter and Weidlein and Holman Chand 
Icr and Cooley havecontnbuted further cxperi 
mental evidence that infected emboli may be 
responsible for the development of pneumonia 
and pulmonary abscess 
As a result of the studies quoted there is a 
growing conviction that the adherents of the 
embolic theory of postopcratiie pneumonia 
and abscess ha\e the best of the argument 
and yet there is reason for hesitation before 
accepting their conclusions The results ob 
tamed in the experiments cited were bv no 
means uniform and apparently oven a viru 
Icntly infected embolus may produce in an 
othenMse healthy lung nothing more than a 
mild inflammation all signs of which rapidly 
disappear In actual practice especialK in 
virtually aseptic operative fields it is some 
what diflicult to imagine the occurrence of 
virulently infected emboli Furthermore, as 
Conner found in his study of pulmonary in 
farction m typhoid fever pleural pain and 
h-cmoptysis while not constant are common 
symptoms in embolic disease while in acute 
postoperative pulmonary complications par 
ticularly those that start during the first two 
or three days after operation as most of them 
do pleural pain and hemoptysis are notice 
ably lacking 


*25 
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Cutler and Schluetcr compiled from the 
literature i go8 cise^ of pulmonary abscess of 
which 30 per cent were postopcrati\e They 
did not attempt to explain the rem lining 70 
per cent but apparent)} regarded abscess 
following pneumonia or bronchiectaws as 
essential!} different from abscess developing 
after an operation Smith takes exception to 
this "Ihere is no material difference in the 
bactenolog} of 56 cases from the hteraturt in 
which the predisposing cause w is known and 
in wluch bacteriolooical and pathological 
studies had been made len of the e were 
postoperative and 46 spontaneous post 
bronchiectatic post pneumonic and so forth 
In all lesions two or more ot the following 
organisms were found spirochetes fusiform 
baulli cocci and vibnones an as ortment 
that frcquentl} occurs m ton illar crvpts and 
iround the teeth 1 hese data ^mith regarded 
as offenng strong presumptive evidence that 
the oral cavit} was the usual source of infcc 
tion in both non operative and |)ostoperativc 
pulmonar) abscess and he therefore attempt 
cd to produce pulmonarj abscess in mice 
guinea pigs rabbits and dogs b} mtratraehed 
inoculations of blood} material obtainotl from 
about the teeth of patients with p\orrhn:a 
ffc anesthetized the animals with ether and 
introduced the matcnal into the trachea so 
that It trickled down into the lungs a teeh 
nique designed to simul ite the circum tance 
under which an inxsthetized patient aspi 
rates material from the mouth B} this pro 
cedure he succeeded in producing aspirative 
pneumonia and abscess where others had 
failed Fift} per cent of his ammal died of 
pneumonia and o per cent devciopetl pul 
monat} ab cess The three dog pre ented no 
pulmonirv le ions I he absence of effect in 
these and m the animals that remained well 
he explains b} natural resistance b} a differ 
ence in do age or b} an activ e cough reflex 


In Mew of the results of Smiths recent 
experiments it would seem somewhat hast} 
to accept the rather radical suggestion of the 
exponents of the embolic theory that all effort 
to limit the frequenc} of postoperative pul 
monar} complications be directed to improve 
ment 0/ surgical technique 

Russell hr A\ildee 

POSTOPERATIVE SURGICAL 
INTERVENTION 

C OVSIDTRABLE stamina is required 
to initiate and carry out postoperative 
surgical procedures Possibly this is 
because oj a fear of reflection on the surgical 
skill cxcrci ed primarily or because a second 
arv operation to relieve a complication is 
often bhmed for what may have been an 
inevitably unfavorable termination Clinical 
and surgical judgment are often taxed to the 
utmost in these emtrgencit Too often the 
decision to inlcnene surgically is delayed 
bey ond the time of greate t safety and pos ible 
bencht to the patient 

C H Mayo referring to exploratory m\e 
tigation as a primary operation often states 
that he has seen no harm come from early 
incision when the clinical detail are ob cure 
but that many times the mortility is high or 
the benefit small if operation is delayed until 
the condition is self ev ident I he same dictum 
may bt applied to postoperative procedures 
and IS a great comfort in times of stre 

Bleeding and dy spncea following thy roidec 
tomy may endangerthe patient Pre sure from 
blood clot bilateral or even unilatcrii recur 
rent laryngeal nerve injurv with cord paral 
y IS and rarely collap e of the irachcv- are 
the usual ob truclive factors Irompt open 
ing of the wound turning out of clots catch 
mg bleeding vessels or performing trachcot 
omy are life saving measures This usual!) 
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results in uound infection 'ind probable sub 
sequent tissue distortion but this is a minor 
incident 

Folioiving gastric surgerj there is often a 
fertile field for u hat Bartlett has called clinical 
claitao^jancc Indeed the cause of the trouble 
ma\ not be clear after exploration 

^^hen prompt frequent and intelligent 
la\age demonsfratei. that the stomach is not 
emptjang not too much delaj should be 
engaged xnth the blood chlonde balance 
intraxenous glucose and rectal nutriments 
Freeing of a distal jejunal limb twisted or 
folded in fresh plastic adhesions cntcro 
enterostomj between the proximal and distal 
loops of the jejunum or jejunostomy for 
drainage and feeding purposes are efforts that 
arenchl) rewarded if opportune 

*1 he convalescence often undul) prolonged 
following pleural drainage ma> be shortened 
or a fatal termination ax oided by alert judi 
Clous surgery Retention of pus is usually the 
cause of the fused or increasing debility 
Enlarging the opening plaang it lower to 
dram the most dependent point in the abscess 
or raising it to a higher level if contraction or 
formation of granulation tissue has raised the 
floor of the caxaty are x aluable measures 
It IS never amiss to consider the possibility 
of the presence of incarcerated drainage tubes 
or gauze packing 

Surgeiy of the biliary tract sometimes pre 
sents the postoperatix e problems of bleeding 
common duct stenosis, or escape of bile into 
the abdominal eaxaty Probably there is more 
reluctance in re opening this field than any 
other Bleeding from the cy Stic artery may be 
quickly fatal and that from the h\er notch 
'ery alarming Persistent orpromptly appear 
jaundice brings up a host of speculations 
none of them pleasant Bile produces a low 


grade pcntoneil irnlition and stupefying 
reaction that is sometimes difficult toanalyze 
Timely skillful secondary surgery is a great 
beneficence m this field 
Appendicitis strangulated hernias and 
intestinal resections all carry potential post 
operative difficulties in which reasonably 
prompt action may be the patient s only sal 
vation Stagnation or reversal of the fTCal 
current from an ileu peritonitis or frank 
obstruction usuallv accounts for the picture 
presented Jejunostomy is not always sue 
ccssful under these circumstances but it often 
results bnJhantly in a seemingly hopeless 
itualion and its performance adds very little 
to the patient s> crushing load 
McVicker Cnle \\ alters and others have 
introduced valuable measures preparatory to 
operation that obviate many postoperative 
complications Many things can be carried 
out during an operation that are likewise effi 
cicnt Exploration for possible unexpected 
pathological conditions with exposure and 
isolation of the inxolxed area with packs that 
also protect adjacent tissues from injury or 
contamination is good prophylaxis Certain 
fixmostasis careful dissection the clamping 
and cutting of important structures well iso 
latcd under vision helps to avoid subsequent 
trouble Placing a tube in the jejunum or 
ileum when pentonitis ileus or temporary 
bowel obstruction are imminent should alway s 
be considered Few patients are so desper 
ately ill that necessary haste makes the appli 
cation of these principles impossible 

Continuous consideration balanced judg 
ment and real stamina are called upon not 
only to avoid unnecessary postoperative inv a 
ion but also to imtiate action while there is 
reasonable safety and chance for relief 

Paul A White 
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CH\RIES BURNAJI PORI I R 

C HARLES BURN \iM POP I PR wis born m Ruthnd \ ermont Januar) 
19 1840 and di«I m Biiton May 21 1909 He came /rom good o!d 
Engli h itock His original Vmerican ante tor Daniel Porter came to 
this country about i6^o and settled near Parmington Connecticut He ^\as a 
surgeon and bone setter of note 

The story of the Porter f imilv is that of one of the mo t remarkable medn al 
families in America and it 1 doubtful if it could be duplicated \pparently 
the male descendants of Daniel Porter throughout seven generations m this 
countrv were all doctors Charles Burnam lorter the subject of this sketch 
was the seventh physician in his family in direct de cent There hive been 
altogether eighteen physicians of this name of whom there is a record The 
son of Dr Porter Dr C \ Porter is a prominent sur^^con practicing in Bo ton 
at thi present time He too has a son contemplatin„ the studv of medicine 
All of the members of the famiK lived active lives in western Connecticut 
Massachusetts and \ ermont Several of them attained considerable reputation 
as surgeons and bone setters James Porter the great grandfather of Charie 
Burnam Porter was a Vermont Tory He received a commission as surgeon 
under the British flag and served in Howe s Army of invasion on Long Island 
Charles Burnam Porter grew up a vigorous out of doors lad in Vermont 
At the age of eighteen he entered Harvard University and was graduated with 
the A B degree m 1862 He at once began to stuilv medicine in the old North 
Grove Street School and passed from there to tlie Massachusetts General Ho 
pital where he served as interne in 1864 He was graduated m medicine from 
Harvard Medical School in 1863 during the Civil War He immcdiateU went 
to Washington looking for Army Service and by dint of great per cv trance 
succeeded in obtaining an appointment on the stall oi one of the pnncipal mih 
tary hospitals where he served with great credit until the end of the War 
Within a short time after receiving his appointment he was placed m charge 
of one of the large surgical w irds It is a matter of record that he had at one 
time as many as seventv four cases of compound fracture under his care which 
in those days of septic wound meant a deal of dressing and per onal attention 
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In June 1865 he ^\as married to Miss Hwiet A Allen of Cambridge At 
the close of the M ar he returned to Boston Three > cars later he ^\ent abroad 
^ith his anfe and two children stud>ing for ncarlj two jears in Vienna Berlin 
and Pans Returning to Boston he recened important professional appoint 
ments in rapid succession — ph\sician to Out Patients Massachusetts General 
Hospital m 1866 district ph\siaan in 1866 ph>sician to the Boston Dispen 
sar\ m 1867 assistant demonstrator of anatomv Har\ard m 186/ demon 
strator of anatomj under 01i\er Wendell Holmes m 1868 MSiting surgeon to 
the Mas'^achusetts General Hospital m 1875 instructor m surgery under Henr\ 
J Bigelow in 1879 as-^istant professor of surgerj m iSS'* profe^^sor of clinic il 
surger> in 1887 which position he held until 1903 when by reason of the age 
limit he automatical!) retired 

Dr Porter had taught medical students continuous!) for 37 )cars a record 
almost equal to that of Henr\ J Bigelow s 40 \ cars in the same institution As 
a result of his work through those >7 years he came to be regarded as one of 
the soundest clinical surgeons and ont of the best teachers in New England a 
man of singular simplicity of life rarely given to speech m public or the wnt 
mg of professional papers The arts of the medical politician were foreign to 
his makeup and his steady advancement m Harvard and the Massachusetts 
General Hospital were through merit alone While his appointments at the 
Harvard Medic il School and the Massachusetts General Hospital were purely 
surgical in character he always combined general practice with surgery and 
had for many years a large private practice m addition to his hospital and 
medical school w ork 

His contributions to medical literature were not voluminous consisting 
chiefly of papers read before medical societies and publications m medical jour 
nals on a wide variety of subjects m which at the time he was particularly 
interested Perhaps his special interest lay in the line of plastic surgen in 
which he excelled \o one of his numerous assistants or students can look back 
upon his service with Dr Porter without recollecting with great pleasure and 
satisfaction the manual dexterity technical skill and surgical judgment which 
he constantly exhibited in all of his work It was a real joy to watch the neat 
ness and exactness and dispatch which always characterized his work His flaps 
always fitted perfectly he never had to tnm them In typical operations of all 
kinds he was a past master His work was made more cfTicient undoubtedly 
by his long anatomical traimng and familianty with the teaching of operative 
surgery 

An outstanding, characteristic of Dr Porter s work was the uniform kindness 
and consideration which he alwavs showed to his patients and to his staff as 
well a quality of heart which greatly endeared him to all those who served 
under him in fact to evervone assoaated with him in anv capacitv There 
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linger still m the memorj of those who so greatlj profited b> his professional 
counsel and personal kindness grateful recollections of the great pn\ilege and 
benefit they obtained through assoaation with him 

The qualities of head and heart here so inadequate!) set forth the long 
)ears crowded full of fruitful service to his fellow men as teacher and practi 
tioner of surger) his contributions to the saence of surgery and his extraordi 
nar) proficiency m the practice of its art all entitle Charles Burnam Porter 
to an honored place among the master surgeons of this countr) 

J M T Finnev 





THE SURGEON’S LIBRARY 


OLD M\snivPnCLS IN SLRGERY 


\LnrDni()\\\ mi> 


THE SURCIC M U M \M 1 \T \KIl \l OI 
JOVNNUS SCUL'IITL') 

A RE\TE\\ of the surj,ical books thi. i\ n 
tcenth ccntur\ shows that thi. mnor j ruon 
ofthehtenturcofthatpcnod on > t 1 ilmo t 
wholh of the dtscnption of clinical c is ^ m r r 
Iteration of details with practJcalK rio iitim[ t ma Ic 
to draw conclusions from them which might c l\h 
hsh cither a surgical pathologi which \\ ml 1 prove 
acceptable or a therapeutic method whi h mil 
stand the lest of continued application \t tirst 
blush this fact appears remarkable an I almo i un 
believable that a number of men such as ih c 'itr« — • 
capable of clear headed observ ation an I w uh uch an 
enormous mass of clinical material at han 1 on which 
to emplov this observation — should be content ith 
the mere description of individual ci c^ ml th n 
let the matter rest For the eaplanaiion of this fact 
one must turn from surgerv and look into the con 
dition of Its sister science — internal mtdicinc 
The seventeenth centur> was the era of the in 
troduction of the svstcmatists m medicine \s 
Paracelsus had been the most prominent medical 
bolbhevist of the sixteenth Centura it was nitural 
that some of his peculiar ideas — cspciialK ihos 
which had to do with the supernatural and m>siic — 
should be revamped and brought forward as a svs 
tern to explain the ills that flesh is heir to The 
numeral thrones of Hippocrates and Galen were no 
longer tenable so adopting neirlj all that v as bad 
in iatacclsus such as his weapon salve and svmpa 
tnetic powder his followers harked bad to the Her 
metic books and Cabala and aligned themselves 
with the Zoroastrian doctrines The e doctrines of 
P^r^celsus had a good deal of chemistry of a sort in 
them and were later to scrv c as the stepping stone to 
^ niore sane chemical idea but before this came 
about there was an intermediate phase in which these 
pantheistic ideas were amalgamated into a svstem of 
mjsticism and piety founded upon a chemical basis 
b> VanHelmont who was a chemist avasciUating 
doubter of all fact and finallj a theosophist The 
k > stone of the s>stem was that the fundamental 
basis upon which the body depended for its existence 
Was the Archeus and anv thing wrong with the 
was due to a change in it 

.pF'^flowing Van Hclmont came the latrochemical 
Uiealing Chemical) sjstem of SvKius which was 
based on chemistrv as developed from alchemv and 
proved to be the infant beginning of modern chem 


r \CS OiiMiv Nedsvska 

1 trv Though bung unwilling to relinquish entirelv 
the idea of a fundamental spintus and innate 
htat of the heart nevertheless the circulation of the 
blood and action of the Ivmph and chvlc was rccog 
nizcd and a svstem built upon these in an attempt 
to harmonize the old theories and newer facts The 
fundamental basis of general pathologv was that 
lualth was due to a procc s of fermentation in the 
bo Iv without cither an acid or alkaline salt — a con 
dition of perfect neutrality Let cither one acid 
or alkali become predominant anddisea c appeared 
\s opponents of the latrochcmists came forth 
the lairomccbamcal school which founded Us ideas 
on the solid portions of the bod\ which thev weighed 
and measured calculating from the mathematical 
results the various errors of the bodv in disease 
Respiration w isb iscd on the mechanics of the thorax 
digestion on trituration of food and so on through the 
lunctions of the bod> The basic idea was that 
health was determined b> a smooth and even carrv 
mg on of mechanical and phvsical functions 
\\ith these various unproven and in manv m 
stances far fetched ideas serving as bones of conten 
tion to be fought over b\ the medical men the sur 
goons realized that thev m their field were dealing 
with facts and had better let others theorize as thev 
wished Conscquentl> thev held themselves to this 
line and contented themselves with describing and 
publishing surgical conditions as thev obscrv cd them 
Surgical technique was however improving and 
its tools were multipljing b> leaps and bounds It 
was therefore natural that an attempt should be 
made to standardize this part of surgerj as Dalla 
Croce had done nearly a centurj prcvioush 

This task was attempted bj Johann Schultes 
better known as Scultctus thecitv phjsician of Ulm 
who published the fruits of bis labors in a book called 
The Armamenlartum of Surgery m 16^3 The volume 
IS of particular interest because of the beautiful and 
numerous illustrations which show not onlv the in 
struments themselves but also the technique of manv 
surgical procedures The Scaranum Hippocrates 
or fracture table is shown m the lower right illustra 
tion and the beginning of a Cesarean section in the 
upper 

The armamentarium is followed b> the usual 
centurj of observations a record of a hundred 
cases of more or less surgical interest but the popu 
lantv of the book vvhichwentthroughmanj editions 
was determined b> its value for technical purposes 
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REMEW b OF NEW BOOKS ON G\NECOLOG’i -WD OBSTETRICS 

B I L itR F DL MD F \CS Om^iu Nebr 


W L are indebted to Herb t R Sp cer for a 
hi loncal sketch of Brit sf Mtdu ]rr\ em 
bracing the period of bsotoiSoo In the 
introducton wear gv n the storv of the Chamb r 
111 s and th raidwif r\ for eps In succ ed g 
chapte the author pres nts sketches of the li\ 
of such men as Wiliam Harv v John Maub av 
Sir Fielding Quid William Smell John Ilarv 
William Hu ter Cha les White Wiliam O bo 
and Thomas D nman 

Th se biographic I sketches are c ompani d 
bv excellent phot graphs of the founders of B t sh 
mid fe 1 In chapt II n h car til of th 
lampoons and d atribes aged ng st th ma 
mid fe Chapter III p esents a h ton I sk t h 
of puerperal f and ch pt I\ g c a b f 
r \i of th contribut 0 s of Q l h bst tr lan 
to the beginning of the ninct th t nt r\ 

The stor\ s ell told nd ill b ppr ciatid b 
all who ar inter sttd n the d elopm nt f th 
obst t c art 


A ^O\^L f atu c of the adm al Ic ok of 
Banister and his asso ates i n h ton al 
sket h of Que n Cha lott s M t rnit Hosp t I 
founded n 7 0 and reput 1 to be the e fc t 
1 ing m hospital m Or t D t Th sk t h is 
mb 11 sh 1 b\ a p ct f Charlott Que n f 
Gr at Br tain a v e of the orig n 1 Mi or llo s 
nd of the t rst Que n Cha 1 tt Hospital 
This k on 7 / T I c j Ob t t i sm cred ted 
to si memb rs of th hospitil staff nd ma b 
s ij to ha e fairlv achie cd the impo bl m that 
It IS rem rkabh ell adapted to b th the cds of 
student and pract to s of m d i c Its scope 
1 11 \ ithm the r g of the m dical stuJ nt a d 

\ct It p s nts m detail the various subjects and n 
a manner th t cannot fail to meet the pract al 
evcr> dav ne d of ib g ner 1 pnctitionc 
Th chapter on hvm rh g s in arJv pr gnj \ 

1 a masterpiece a d refle ts th h ghtv co t c 
Uitudc of the authors It may not b air is to 
rema k that not all read rs 11 ag e w th the 

autho s in the r manag m nt of the s pt ut us 

The foUoving q ot tion is the one n q csl 
kfter the uleru h s b n empt ed a rubb 
gation tub should be pi ced in the av tv eh 
ing t the top of the fu d s and st tched to the 

c r bv coupl of catgut sutures By ne ns 

of the tube which sh uld be long c gh to 


h R It ii irs 


> Ry J n igh Hid 
R(' 1 in 

R C S L O Ph 11 M 


M D F V C S 
MI > K C S 
t RC C. 

\ ool & C mp 


be strapped con eniently to the thigh irrigations 
of the uterus are made at t o hourly interval 
during the diy and four hou Iv during the n ght 
Tor their purpose Milton s fluid lo per cent or 
eusol or glvccri c just colored b\ the addition of 
t dure of lo line is used \ glass svringe hold ng 
4 ou ces is used Irrigation and drai age of the 
acutciv septic uterus is the surest and quickest 
me n of cl inng up the i fection and p cventin 
th extenson of the local inf ction into the blood 
stream 

In ref rri g to the prognos and fleets of treat 
m nt In cclampsa the authors franklv admit of 
iflcultis kn app ent imp ovement may be 
I Iv foil cd by deteno ition nd a pat ent 

d sper telv ill v th rep ted con ulsions may as 

promptly' th g for the b tter The suits of 
tr tment s v the uthor are most dflcult to 

tiitmc It req a v v large n mber of cases 

t j t fv .lov 0 elusions so cip ciou is the 
lis as Wh n as ohen happe s recovery is 
s I Ic and dramatic the rem d\ hate r it may 

I isgi n credit tor th cu Thusvefi d that 

tmm d ic dch c v b aginal or bdomi al 
cas t cction reg rded b\ som as the onh 
m tlod nhd others r g d all op ative deJiverv 

source of da ger a d put th r t ust in various 

fo ms of m d cal treatmt t Th authors ob erve 
that th mo talitv t d to rise n proportion to the 
imo nt I obst in 1 nttriercnc 
Th t re subjc t f obst tr s s pr sented in a 
log al ell ord r d ma ner the llustrations have 
go f t a hin lue The r v e e rccomme d 
th 0 k as a te t our m d al schools and as a 
refe e ce book o the sh 1 is of our practici g 
profe St n 

pROFESSOR Gog Winter of Keen gsbe g 
F pres ts a monog aph o op al b let cs 
fo pmctitjoners and slu J Is The ork ro v be 
s d to be the e p on of t\ e t\ f e v rs of 
p ricnce in the t ach g of oper t ob t tries 
d c find the sul ject pre ted in a man r that 
refl cts the art of th t ach r We note that the 
autho h s n orporated h contributio to the 
Ilalb n S t Bl } gie i/nd P th ! gi d Me bes 
on Diag ose and Behandlung d muette 1 che 
\erletzung n und D B h ndlung d s \bort 
al a ch pter by Bcnthin on \ pssandA t p 
d Nark sc together th a chapter 
cent b t d bv N ujok on Diagnose und B ha d 
lung der kindl chen \ let u g a d a seco d 
chapter n D\ Bchandl ng do k dlchen 
Asphv 

L tCkbi Anevo'! 

■POP fesxi DOtW III dV lb 
db b \x 
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The pages are not burdened with introductorj 
chapters on the preparation of the patient opt rating 
room and materials for operation anaesthesia and 
kindrtd subjects In the opening chapters he 
proceeds at once with the subject in hand It is 
apparent that the author is encitaxonng to pass on 
to his readers the wealth of clinical experitnct which 
he has acquired in his \cars of clinical instruction 
and in this wc believe that he has sucettd d most 
admirabh 

To emphasize the dangers of interference m the 
process of labor the author hnds a mortalitv of 

0 I per cent in natural labors as against o ^ pi r cent 
in forceps cases o 4 per cent in extractions 2 1 per 
cent m CTSarcan sections o i per cent in manual 
removal of the placenta and o 5 per cent in cram 
otomics Winter records 00 cases in which the 
placenta was delivered manuallv with iS ikaths 
three of the number died from rupture of th uterus 
one each from nephritis embolism and eclampsia 

1 from ha.morrhage and 3 from infection 

In the presence of tuberculosis of the lungs the 
author would interrupt the pregnanev in al! casts 
of active tuberculosis prior to the end of the seventh 
month of gestation After the seventh month he 
would reserve interference for onlv the carlv casts 
and for those in which the op ration is performed 
solel> in the interest of the tlnld 
\alvular disca e of the heart without loss of 
compensation is not an indication for the interrup 
tion of pregnancy with the possible exception of 
mitral stenosis When however the heart lesion is 
associated with a chronic nephritis or with tubcrcu 
losis which IS either acute or chronic there exists 
a positive indication for the interruption of preg 
nanev 

Kcinen \bort zu viel und Kemcn zu wenig — 
no fetus shall be sacrificed unneccssarilv and no 
mother s life shall be imperiled or her health ruined 
for want of the destruction of the unborn fetus 
The illustrations arc abundant and sp!cndidl> 
executed Such operative procedures as the vaginal 
exsarean section the application of the forceps 
version and extraction craniotomv embrjotom> 
and abdominal txsarean section are graphically 
illustrated in the several stages of the procedures 
The chapter on injuries to the newborn is unique 
and instructive In it are many suggestions which 
are of great value in the care and management of 
these lesions 


^HIS little work of Comvns Berkeley and George 
M Dupuy * is unique in that it is in no sense a 
text on the subject but rather a well ordered collcc 
tion of illustrations accompanied by descriptive 
legends Thus the anatomy and physiologv 
growth of the fetus pregnancy and labor and 
finally the treatment of the patient and her child 
after birth are presented in a logical order in the 

A- Atlas t Mrowr? By C my b t 1 > VI A M C it D 
)FRCP(Lod)MRCS(Eg) iGeogMDpy 
MD Lo d dN wV t W 11 mWood dC 96 


form of pen drawings together with a condensed 
and lucid descriptive legend There is much merit 
in this work of 150 pages 

T he admirable work of Heuser* presents the sub 
jtet of radiology in gvnccology obstetrics and 
urology not as a substitute but rather as a valuable 
adjunct of the clinical examination and as a collabo 
rating agent In the field of gvnetology the limita 
tions of air injections alone arc discussed and the 
advantages of the cmplovmcnt of lipiodal lodoptn 
and similar media u cd in conjunction with in 
sufilatiun arc presented The author advocates the 
utilization of lipiodol diluted to 50 per cent con 
sisttncv with sterile olive oil this affording a 
medium less viscid and one that requires less pres 
sure in Its introduction To obliterate the discon 
cerling shadows of foical material and gas m the 
large bowel the author gives a cathartic the dav 
before an enema of salt solution one hour before 
the examination and then injects one and one half 
biers of a similar solution just before the examina 
lion The bladder IS injected to the point of modcr 
ate distention w iih iir 

In the gravid or suspected gravid uterus bpiodol 
should be used onh when an actual doubt exists 
as to the condition and a chntv of information is 
necessary The author states that so far he has 
seen no abortions when adequate precautions are 
observed Lnlil the fetal parts and membranes 
completely block the uterine tanal the palencv of 
the tubes can be demonstrated In advanced 
pregnanev the lipiodol will not advance btvond the 
cervix 

The author opines that insufilation of the tubes 
can onlv demonstrate patenev and it remains for 
lipiodol and similar media to provide the informa 
tion as to caliber position and mtegntj of the 
lubes 

It IS chimed that the fetal parts can be visualized 
as early as 33/ months but the author recognizes the 
difficulties of the emplov ment of radiographv in ob 
stctric cases 

The author indulges in much detail m the utih 
zation of lipiodol in thevisuali ation of the urinary 
bladder kidney and ureters 

The monograph is richlv illustrated with skia 
grams All in all this work of Heuser is very at 
tractive and instructive 


'^HE recently published work of Crossen on 
A Gynecology for Awricj* is a most attractive 
production It is beautifully illustrated and con 
tains a wealth of information suited to the needs 
of the nurse After a brief presentation of pelvic 
anatomy and physiologv the author proceeds with 
a reatal of many of the g\ necological diseases 
and in this chapter the author has restrained him 
self from indulging in too much detail 

L R c iz Gvn6 LoctE o tn avz rt U tociE 
ByDMdClnH^cB osAcsgC 

Crv COLOC ro Ntms By 11 y St e C os MD 
FACS StLotsTh CV \Iosby C mp y g j 


134 


SURGE! \ G\NECOLOG\ A^D OBSTETRICS 


The chapters on treatment both non operative The reviewer makes bol 1 to suggest that in 
and orerati e ar profuseK illust ated a d gven subs quent editions of the work i e ma} be favored 
to much valuabl detail as are also the chapters on \ ith a presentation of such sub 3 cts as amenortbcca 
preparations for gvnecological examinations prepa haimor hage Icucor hcea stenlitv and backache- 
rations of supplies for op rat ons and preparat on th ir causes and the means employed b> the nurse 
of patient in thei control 
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PRELIMINARY PROGRVM FOR BOSTON CLINICAL CONGRESS 


T he surgeons of Boston are planning a highl\ 
attractive program of clinics and demonstra 
tions for the eighteenth annual Clinical Con 
gress of the American College of burgeons to be 
held in that cit> October 8-i A pre!immar> 
program of the clinics and demonstrations is pro 
ented m the follow mg pages This program is to 
be revised and amplified during the weeks preced 
ing the Congress so that the final program will 
completely represent the clinical activities of that 
great mt-dical center in all departments of surgerj 
Clinics will begin at 2 o clock on Jlondav after 
noon and continue through the mornings and 
afternoons of the following da>s 
General headquarters for the Congress will be 
established at the Statler Hotel where the ball 
room fo>er and other large rooms on the mezza 
nine floor have been reserved for registration and 
ticket bureaus bulletin boards exhibits executive 
offices etc The ballroom at the CopIe> Plaza 
Hotel will be utilized for theevenmgmeetings hos 
pital conferences and other large gatherings 
The annual hospital conference opens on Mon 
daj morning in the ballroom of the Cople> Plaza 
Hotel An interesting program of papers round 
table conferences and practical demonstrations 
dealing with the many problems related to hospi 
tal efficiency is being prepared and will be pub 
lished at an early date A feature of the hospital 
conference will be a special session on M ednesday 


afternoon devoted to a symposium dealing with 
the standardization of the ophthalmological and 
otolarv ngological departments in general hospi 
tals The conference is planned to interest sur 
geons hospital trustees executives and personnel 
generally and an invitation is extended to all per 
sons interested m the hospital field to attend the 
conference 

An inttresting feature of this year s session will 
be a showing of the surgical films that have been 
produced under the supervision of and approved 
by the American College of Surgeons A number 
of these films have already been completed and 
others are now in course of preparation and w ill be 
readv for their premier showing in Boston 

An application for reduced railway fares on 
account of the Boston session is pending and we 
are assured that a rate of one and one half the 
ordinary first class one way fare will be m effect 
from all points in the United States and Canada 

EVENING meetings 

The Executive Committee of the Congress is 
preparing programs for a senes of evening sessions 
The Presidential meeting on Monday ev enmg w ill 
be held m Symphony Hall At this the first for 
mal session of the Congress the president elect 
Dr FranUmH Martin of Chicago willbeinau 
gurated and deliver the annual address On the 
same evening Professor Vittorio Putti professor 

13s 
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of orthopedic surgery at the Uni\ersU\ of Bolo 
gna Italv and director of the Pizzah Institute 
mil deli\er the Murph> Ordtion m Surger> fees 
sions on Tuesday Wednesday and Thursday eve 
nmgs iviU be held m the ballroom of the Copley 
Piaza On Wednesday evening members of the 
Clinical Congres will be the guests of the Boston 
Surgical Societv at a pecial meeting of that soa 
etv on which occasion the Bigelow medal 1 to be 
awarded 

Of special interest will be a s\mpo lum on the 
transplantation of ureters with paper;, b\ Drs 
Charles H Mayo Robert C Coffev Arthur H 
Curtis and others 

The annual convocation will be held on rnday 
evemngmS\mphon> Hall at which time the 1928 
class of candidates lor fellowship in the Colle e 
will he received The tellowship addres is to be 
delivered by Dr William J Mavo 

A number of diatin^,uished sur^^eonsfrom abroad 
are to be guests at this vears Con ress among 
them being •sir George A bvme ofMaHem Aus 
tralia president of the \ustralasian College of 
Surgeons Sir Charles P B Clubbe of Sydney 
Australia Professor Archibald Aoun and Dr 
Farquhar Macrae of Glasgow Scotland 

LrUIXtD ATTENDAVlZ- ADVAVCE RECISfRATION 

Attendance at the Boston session w iH be limited 
to a numV er that can be comfortablv accommo 
dated at the clinics the limit of attendance being 
based upon the result of a survey of the amphi 
theaters operating rooms and laboratories m the 
hospitals and medical schools as to their capacity 
for accommodating visitors Under this plan it 
mil be necessary for those who wi h to attend to 
register m advance 

Attendance at clinics and demonstration vviU 
be controlled bv means of fecial chnic tickets 
which plan has proved an efficient means of pro 
viding for the distribution of vjsitin surgeons 
among the several clinics and insures a amsto er 
crowing the number of tickets issued for any 
clinic being limited to the capacity of the room 
assigned to that clinic 


ROSTOV HOTELS AND THEIR RVTES 

Since the 1922 session of the Clinical Cor^ress 
inBoston anumberofnew hotels havebeen built 
including the btatler with ijoo guest room Sev 
eral of the older hotels have been rebuilt and 
enlarged so that there are no\ ample first class 
hotel accommodations m Boston for all who wish 
to attend Many of them are located \ ithin short 
walkin distance of the headquarters hotels 
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REOISTRmOV FEE 

A ree.tslration fee of $5 00 is required of each 
sur eon attending the annual CJinicaf Congress 
such fee providin the funds with which to meet 
the evpei^es of the meeting To each surgeon 
regi tenng in advance a formal receipt for the 
registration fee is issued which receipt is to be 
exchanged for a general admi sion card upon hi 
regi tration at headquarters during the meetm 
This card which is nontran ferable mustbepre 
seated to secure clinic tickets and admission to the 
evening meetings 
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PRELIMIWRY CLINICAL PROGRAM 
GENERAL SLKGERA G\NECOLOG\ OBSTETRICS LROLOGA ORTHOPEDICS 

■\I\SS\CHUSETTS GE\IR\I HO'^IITVL 


Monday 

Orthopedic cmce — Dr> clinic 

Natiuniel \lli os Tuberculo 1 of the kn 
P D Wilson Tuberculo i of the pine 
Dr M \ Siirru I fterses Tub rculo 1 f a ro iliac 
R K Giiormlen Internal deran" m nt of kn pint 
ISATnvMEL \lli ON and Dr Klein Con nital dis. 
location of hip 

‘Surgical <iemc - — 2 Dr\ clinic 

J H MEvNb E I RrciLxRj) on anl t l< r l H mrs 
"^he th\roid 

Glu I.E McI\tb Hum 

Drs WniTE and Spraclt The heart in urj, 

C M Jones The gall bladder 
J H Me\ns ‘lurgicil ca es 

Ti sda\ 

J D Bvrne\ and staff — 0 Genito-urmarj operation 
Sursncal sersnce — it Surgical op ration 
D r JoNTS— Drs clinic Cane r of ga tro int tmal 
tra t 

C V Porter— 2 \ ra> bum 

W J Mixter I B \\TRandJ S H:dgso\— Surgcr> 
of the ncr\ous s\stem operations and demon tration 
of cases 

^ Meios— 2 Utenn bleeding etc 
S McKrtTRiCii— 2 Radium in cancer of the rectum 
Arthur Vilen and R H Surrfn'.ick— C rcubtor> 
di'cases of the extremities po toperatise pulmonar> 
infections 

II cdiiesday 

Das WYiiAN WiirTTEUORE CiiURCinii and Lorp— 9 
Thoracic urg r> oMratlOQs 
R C Cabot and Miss Cajtnon — 2 Social se ice 
Dr Bremster— 2 Surgical clmic 
Dr Lloyd and assocuics — S>phffis and surgcr> 

F \ Washburn — 2 Parly day of the Massachu ells 
General Hospital frst ether anssthesia 
Dr Simmons — Surgical cases 
WiLLLXM H erman — Psychiatry andsurgery 

De Holmes and associates — 2 Demonstration in \ ray 
department 

Thursday 

Orthopedic er\nce — 9 Opcroli ns and demonstration of 
cases. 

Drs Wilson and DanfortH Vrthntis of pine 
><ATnANTEL Allison and Dr Coonse Arthritis of knee 
W iLLLAM Rogers and Dr Straumeb -Vrthnti of hip 
R- K GnoRMLEY and Dr Lom Poliomyeliti 
W ILUAM Rogers End result studies 
Fracture service — 2 Demonstration of cases 
Des Vincent and A. V Bock — 2 Dry clinic The 
spleen 

E P Ricilardson — Hernia through cardiac onSce of 

diaphragm 

Lincoln Dwis^ — Cancer of cscum duodenum and gall 
bladder 

Db Hantord (Presbyterian Ho pital New "Vork) and 
Richard Miller — 2 Clmic on surgical tuberculosi 
Dr Dalantj — Climc on plastic surgery 

Dr Shzdden — 2 Surgical clmic 


/rjiJi 

Staff— 9 Surg cal operations 
C \ Lfland — t Fascia repair of hernia 

Dr*> C V loRTER Brlmstfr Jonfs Davis Riciard 
SON and Williams — ii Surgical clinic 
I B Grlenolch and as 0 lat s — 2 Tumor clinic 
Dr McInvlr — 2 Ca tro intestinal surg r\ 

Dr WitUAMs — 2 Call 1 hdder surgery 
Dr \lb — Clinic on occupational di ca s calcium 

metal oli m m I one 
V \ Rock. — Surgi al clinic 

Dr IIarvier — Surgt al clinic 

PFTER BEVT BRICIIVM HObPITVL 
1/<7 da\ 

IIvRVFA Clshing— p \ uro urgical clinic 
PRANas Nfavton— 3 50 Div rticuhtis 
CiiANNLNC Frotiunciiam — 4 Iassin„ of the chronic 

appendt 

r S Fmlrx Jr —4 30 Study of the re ult of medical 
and surgical tr atm nt of p ptic ulcer 

Tteda\ 

Staff — 9 30 Surgi al operations 
H \ CiiRi TiAN — 30 Medical diagno tjc and Ihera 
pcutic clmic 

GildertIIorrln— 3 30 Cordotomv fortheielicfofpain 
J P O Hare— 4 Uvperiension and nephnti in relation 
to surgerv 

David Ciieever— 4 30 Surg cal diagnostic clinic 
II ednrsday 

Staff— 0 30 Sur-ncal operation 

M P SosvLAN— 30 \ ray study of mas ive atelectasis 
of the lun" 

G P GRABrirLi>— 3 Effect of dru s on the nitrogen 
meXaboli m 

John Homans — 3 30 Treatm nt of vanco c ulcer 
S V Levine — ^ 4 Heart di ease in surgerv 
S B WoLBACH — 430 Demonstration in urgical pa 
thology 

Thursday 

Staff — 9 30 Surgical operation 
W C QutNBA — 2 30 Surgical cl me 
R H Fnz — s Insulin in surgical conditions 
William Murpha and John Powers — 3 30 Treatment 
of secondary anxmta bv liver diet 
Harvey Clshino and Traca Putnam— 4 Pituitary 
gland and its inQuence on growth 

CAMBRIDGE HOSPITVL 
T sday 

Staff — 9 General surgical clinics operations and demon 
stration of ca es 

TI ed esday 

J W Sever and F A Fivdlaa — g Orthopedic climc 
operations and demonstration of cases 
Friday 

Staff — 9 General surgical chnics operation and demon 
stration of ca es 
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SURGER-i G\VECOLOG\ AND OBSTETRICS 


lURVARD MEDICAL SCHOOL 
il id \ 

Drs Gu LEa dKEEVE — \ db fact op>l 

nd du d 1 b t t n ch Id 

DBS WoL \ct d Buck j H®m t 1 I stud 
t p ad i t pi ct my i hild n 

Brons C oth s— Stud of inj t th sp 1 
c i n \ { nt 

\\ L Moss d D Tl — Stud n nin H d 
t fu on 

Llo\ D Felto — P urn t b d> 1 t 

m ihoJ d 

\\ Llo\i> \vcock a d E H Lu he — I f nUl 
pa a!>s m d f p d / It 

um p nm t mm tv d pd m lo vr 

fth d a / 

M j Ros \i d ir p A TB T— run 
VI u p m nt 0 pi 1 1 h p nd 


W B Ca- — C ra 1 t d t f h t 
fit f t tal mi th t m 
\Li\ r nr d H \£ U — D m t 

t ! L t 1 t 1 m tb J f 1 
f t f t 

Th w 1 t ph 1 t w II b pi f 

It t ytvh t td tlplvl f 

th J t m 

T d 

Dll Cun JKfe- \db ft 
pi IddnlVt i hll 
D \\ IDACit d ^L^ K — Itxm i I 1 t I 
th p I f n t pi t m h IJ 
Bn C jiER — St d f ) t th p I 
d I I 

U f ’ll tl D C E — bt 1 bl J 

i fu n 

I W S IITII— P th ! V f tl th d gl J 
C I Co — Th b h f I t m ( 
f 1 wl t p! t d t 1 t d t 

t t p p at p / m It 

f J 1 0 d f d p m I 
H IL tftt — Th b h f 1 d f t 

th I g th p th 1 f th pi m *^1 
hldh d 

Si III s ^\ABRL^— Tl p to fprt 1 Jh 
i>mtnd pmtl dt 1 
It 

M J Sc L I C R — Th ff t f ham t p rph> 


D s Wo II 
d ft } <i 
hit d 


d II AV — Th p th I "> C tl 
n th p laJ / I b I 
tarn \ d h v { phih Inn ) 


L OVD D F 
m th d 
W 1 10 -D A 
mode 

e p m 


II d d y 

T V — I me t b dy 1 t 

J 

d E H L iitCR I f 1 1 p 1 
p d the f let m 

t mmu t> d ep d m 1 y f th 


T W SCHERESC lEWSK — Ca C 
f q y u X 

M J Ro NAuandH C Mcde nt 
c p nme ts ph ! t h rpe 

W B Ct-'voN— Compl t d n n 
off t f total >mp th t my 
A N Fo ES and II llowell Dav s 
1 b t ry It 1 m th d f 
fu ct n of rv t 


th f hgh 

Flit r bl ra S 
d ra 

tl n of th b t 

Dm ton 

1> m th 


PixtLtpDRivK R— Newm th i fatli: Ir p t 
Cecn. K D isK R a d StEPiiEv W r— V w coll d 
ft f r t n u inj ton ass b ttute for 
s mpi It olut 0 

LoersA Siuw— • Ep m tso th tchan fg s 

th i;h o mal t su 

SrixiEif C obb— Micro opedm tr t nof apllay 
J ct on of the b a 

II S Forbes— Dm tr t on of th cer b al ci u 
1 t n 1 1 ts 

TJ diy 

L W Sinr i— P ihol y of the thyro d gla d 
C L C N 8— Th beha r of e ta ij t m s f fowl 
wh t pi t d t b n t d 0 tin t 

r n t p ep rat n p r fo m ults f 

J to d f d tp m t 

II RY P NKC ov— Th bch f 0 Is d f ts n 
th lu th path logy f th plen m gal s in 

hitdh d 

S c u> W rrev— P 1 0 of p nto I adhes o s 
b mnot tl d xp m ntal 1 ] c I ulc 
M J S HLEsr c R— Th ff t f himatop rph> 

0 ami 

D s W 0 icH d IIotvE— Th p th I T f th 
d tl yd nth p 1 f t b t s 

ht ndtm Vdfi y( phth lau ) 
Fovi J Co — Tl t t b tw np t m ad 

I l lyt 0 th m p 1 p bl m med 

th tb at of tb m t 1 n h er ff t e m 
p 01 aosnu 

Sr cv Co B— Mr p c d non t t oa of pi 

1 > ini ct 0 f th b in 

Hbh — Dmntt fth bral ula 


t 0 


I 


c t 


> g y gyn 1 


F d y 

1 g y th ped cs g 
y d b t t c from 9 1 


TII R.NDIKE UEUOfilVL— OSTON OTY nOSrilAt 
T d y in sd y o 
OreRM T tmtfp lu ojifflia 
D Minot We rn d th Cpil p j pU yc 
c 1 i n h li ga t JJmi d d o d f the 
bl d d 1 di m t boll m b cte 

t I 

RPS vcDmsttio fc rtaintum r fp ra tic 


G C Si 1 


Le tu c 0 t p I di as s of 


S TC CM. IXBOft 


—mss C C ETTS CE il. 


dTI d 
tal p bl □ 


Al \ hi I E Fxp m 
th t t lob tru t 
J C Wh S bj 1 1 b 
R II Su rviCK C lat > d 


f the 


MASS C E ral nos L 

II d d ) p 

A \ Bock St d th ph> I g\ f m ul w 
n h 1th d d 

JCVtr I SI 1 mmtabhmb i 

bo g wlh d p 

W O Tn UPS St d thyr d d d 

do g n phth Im g t th^r m mj md n 
C M T NE \c d J b to by the St ma 

e£ t p n f m th ga t t tic I tra t 
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WARREN MCSELM 
Open daily from to 4 P m 
Demon trations b% Dr M C^nuan Curator 
DwirM collection of pines illu traiin" deformiti 
anomalies di ea e 

Bone tumors with \ ra> histon s and micro copic 
tides and micro copes a\'ailable for examination Some 
of these specimens were u ed in the illu tration in the 
monograph on Bone Sarcoma is ued b\ the \m ncan 
Colle c of Surgeon 

Models howing \anous t^-pes of club fe t and cfl cl of 
operation 

The pictures in Dr Nichol collection illu tratin" 
pathological conditions of bone 
Fractures and di locations of bones a th \ cxi ted 
before industrial plants proxnded 0 man\ af guard 
Tuberculo is of bones and joint 
S\-phili of bones 
Di location of ends of bone 

Collection of old urgical in trument ob t in al 
forcep turn kcx for extractin'’ teeth urolo'n al tool 
cuppin^ and 1 eclun" in trument 

C\RM\ IIOSriT\L 
'\!onda\ 

^ R MAc\t.SL\M>— 2 Dr% dim Tr umatic iniun 
of the hip joint illu trated 

H G Lee— Dr> clinic I ra tures of th f moral haft 
ani of the table of tibia wn l joint arthroj la ti 
D F Mauove\— Dr> clinic Radi al pirati n f r 
carcinoma of the brea t and perforating duod nal 
ul cr withpr cntation of cases 

T sd y 

F B Lvnt) \ McK FRiSERanda oci c — p "^ur cal 
operations 

F M JoirvsoN I E Pitx.NEtF and ociat —0 
Gm colom al andob tetncal operation 
L Brett— Drj dime Ununile I fractur of neck of 
femur bone crciis in fractures fu ion of pm 
F B Lvnti E J DrNNLSc and l\ F Brjwne— Dr> 
cLnic Chrome duodenal ulcer 
f M John on— Dr) dime End c ult f llo 
interposition operation for utenne p olap c (lant rn 
slides) 

n ednesday 

F Mahontix M E Brom*ne and as ociatcs — 9 
Central surgical operations 

F M Johnson L M Piiaxelf and associ tes — 9 
G)-necolo*ncal and ob tetncal operations 
P N Jepson — 2 Dr) dime Rehtne x^alue of xanous 
U-pes of operatn c bone plintin includ n„ tb mas- 
si\e bopc graft treatment of chronic arthritis of the 
pme operatn e and nonoperati e mcid ncc recog 
mtion and treatment of spond) lolithesis oxer 
correction of deformities in fractures 
A McK Fraser — 2 Dr) clmic Cxcostomx in acute 
appendicitis with pentomti pre entation of ca es 
L E Phaneut — 2 Dry clinic The low or cerxical 

ex arean section (lantern slides) 

Thu sday 

F B LuNTj \ McK Fraser and associates — g General 
surgical operations 

F M Johnson L E Phan'eut and as ociates — 9 G>-ne 
cological and ob tetncal operations 
»> R "Mac/Xcslant)— 2 Dr) clinic Mobilization of the 
knee and elbow 


M H Bloomberc— 2 Dr) dime Scoliosis and clubfoot 
E j Dfn-ninc — 2 Dr\ dime Postoperative medical 
problem pre-operative treatment in cardiac cases 
L F PiiANEtr — Dr) clinic Utenm. bleeding (lantern 
slides) 

Friday 

D r Mahonen r Brovvne and as ociales — 9 
General surgi al operations 

r \\ Johnson L L Phvnelf and associates— 9 
G)'nccologicaI and obstetrical operations 
A SvRCENTandB \ Godvin — Orthopedic clmic 
E J Denning — Dr) dime Inte tinal parasites in 

immi rants 

W E Browne — Dr) clinic Fractures and injunes of 
the hand and forearm with pre entation of pecial 
plints 

I C IiixNCtT — Dr) clmic \ppendiciti and pr g 

nanev 

LONG ISLAND HOSPITVL 
1 /a idav 

J II CtNNtNCHVvi and C S Swan — Ccnito urinarv 
dime operation and demonstration of cases 
IvwrlncfM Ssirrn — Patholo-ical d monstration 
IIiNRvVirT — Ncuro urgical case 
\ B MvcMielvn— \ ra) demonstration 

n ednesday 

V BERT SotTTER — Orthopedic dime operations and 

demonstration of ca cs traction in the treatment of 
fracture ticaiment of congenital hip 
Lawrence Smith — 2 latholo teal demonstration 
IIlnrv \iet —2 Nturo urgical cases 
\ B ^IvcMILL\^ — \ ra> demon tration 

CnvRU N Lind — 2 Injection treatment of varico e ems 
operations and demonstration of ca es 

fr da\ 

J II CivNTNGnvM and C S Swan — Genitourinary 

operation 

1 ODLRT SotTTFr — 2 Orthopedic operations 
CiivRLES I END — ( eneral surgical operation 

LxnrrNcc Smith — Pathological d monstration 
IIenrv \iets— Ncuro urgical cases 
\ B MvcMielvn — 2 \ ra) demonstration 

CLINICS ON INDUSTRIVL SURGCRl 
Al these clinics to be held in the olTice of the Medical 
D ector of the \mencan "Mutual I labil t) In urance 
Compan) cases will be shown to illustrate diagno is 
treatment and end r ult 

T lesdav 

Erj^st \ CoDMw — 2 Shoulder injuries 
LdwaroL \oiNG — 4 Ingu nal pain without henua 

11 ednesday 

r D Wilson — 2 Fractures of the os calcis mjunes to 
the knee 

Rddolph Jacobv — 4 Industrial dermatolo'’) 

TJ sday 

Fred J Cotton — 2 Reconstruction surger) in industry 
John 1 ) \dasi —4 Injuries to the back 

F day 

John D Hodgson — 2 Fractures of the skull 
Harry C Solomon — y Industrial neurology 
Hevrt C "Marble — 4 Hernia 
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HUNTINGTON MEMORIVLHO ?IT\L 
n fdrtf dj\ — Drv clinics 

L. M D^HNl>andG W Twlor. CamnoTU of ih V.n 

C. C and C C. Li'vd Can cr of ih lon'Tie 

and bi.ccal mucosa 

G A LtL-^uandJ \ Meic Carcinoma of th -eraK 

R B GREE-VOicn and C C ''IUUon Aar^nn^d •T“e of 
mali^nano m cancer 

'I ‘'fiEDDON and F P Hwden (.an r of the 
rectum. 

E. M Heruvn and H \ k.\z\Nji.vN Cm cr ol the 
antrum and acce -on inu'e 

Tf S'* — Drv clinics 

AArmxu Dl vne and J C Iliiisns The nod m \ ra 
pbnl 

E. AI D vt-^XD and W iLu vu M ''iiLDa n Car r f tb 
hp 

G C ‘'uiTR Carciroma of the pcnito un a’v tra t 

R B GREENOiCHand C L ‘^luu n Caivinoma t the 
hrea t 

C C Ma! mant bone turro 

E M DvLwtiandC C Lt-vo H iro-oamlai a n ih 
treatm rt of raal "nant di-ea 


CHILDREN s HOSPITAL 

J/ V 

\ H FuttBERr and H J hrrz t« n — T t oJ! 

coaf rea e foUoieed b\ op ration 
F DICE.7N an I R ‘'Octtep— C - rital d lo ati a 
of h p confenace follow'd b 1 st-d redu t n nd 
helf operation 

r« jJ 

^tal— o General umcal op ration fo'l mi I drv 
clui 

AAiUixM Lvro Hare bp and left pabi 
C G Mktes Contractur s and pla ti 
H AA HiDsON Annomata 

G D CtniJ! and KxxvEni Duckrw Erp eraaani 
lu •* ab e medical a pcci 
«t-ff— Orthopedic cluuc infanlil paral i 
AAiluui L Adcock and I II Li'TIiek Epid ca 1 
occurren e «erun treatm nl 
A! Fitcret Demon-tration of ap^aratu f r pr ven 
tioa of d formit la earlv ca 
Aft- AIeerili- AIu cle tra nin" 

Dr ^teixdler and Fr-V-vk, Ober T ndon Iran pbnU 
ti a 

Dr RyersOn Hoke and A T Lecc ‘Stabilizin'* op ra 
tio 

A. T Lego and Fr \NK Ob.J 5 Operation 
IT eJnfsJj\ 

AA E. Lu)D R B CKcood s.nd a MJ^iat —9 Clini bv 
combined urgvral and o thop*di rv ce> Present 
poIne< in th ir atm nt of glandubr intra abdocU..al 
boa and joint tube ulo 

K B Ov^xiD AA E Lvoo and a -^K-iat s — Combm d 

clini of um~al and orthoped c em e O t-ora e 
bti- — acut chrom circum-^nbed Brodi ab^ces 
'cpti joints t)p of infection and tr atm nt 

Tf- sdjv 

‘'tafi — 0 O'tho'V'di clin 

A.T^\-LOR3nd J AA ‘Sever Ob t tricalparalvs d man 
trationofca (balm Ud^ and mo m p tur ) 
'o''L.vcknr Cvvnon AI % FiLTONandO AA AA 
Brew tee ‘Spa 


Bronson C»onn;RS and AIi Tr mnor Afusde trailing 
G AA AA Brewster Operation (‘StoeffeD 
^taff — General urgical clinic operation anddrvclmi 
C G MrcTER Lnnarv ob tru tionanJ infection 
AAnxLui L«)d kidn v ton 

T^oukS L.\nuvn Hernia and unde cended testicle 
C G AlrcTER and ^ B AAoisvar Kidnev tumo-s 
pathological a pect 

Frids \ 

‘Staff — 0 General urpcal clinic operatior and drj 

climc 

\\iLU\ilL«>n P Ion teno 1 
G D CfTiXR Idiopathic pentoniti 
Aici n TnoBNTJiKE App^ndiciti 
t O Mlnter Intu U'Ccption 
A\ilu»uL\i>d Obliteration of bil duct 
Maff — Orthopedic clmic 

F A Pemberton and K B O coon Chronic arthnti 
demon tration of ca e 

Dr Kleinberc and G AA AA Bpevvstek ‘'cobo 1 
demon tration of apparatus ard treatment 

BOnTON DI'?PCNSVR\ 

Ti fs Jv 

J UN D Vr>vu — Orthopedic operation 
H J In Lt — Upiod 1 mj ction 
AfvYNKKO L\dd — P«>»topvratJve tndir"* m p lone 

teno I 

Tr s’ 

II F Dw— Injection tr almcDt of van 0 e ve ns with 
demon tration of technique ca e and patholoncal 
pe imen 

Dwid Dvva and II I D\\— Ga tro-ent nc dia** 
no e d non trat on of ca e and m thod 
J EPii I R\rr— Iraporian e of the ph "si lan to the 
uP*eon 

NEAA FNCLANI) HOSPITAL FOR AAOMEN 
AND CHILDREN 
T iesd -3 

'‘tail — 0 Cen ral um al operation 
tau — Q Oa tetn al clinic c.-esarean«ect on andoperative 
d liven prenatal clinic 

IT rdn rdjv 

laff — o Gen ral um al operat on nur-e*} and wa'd 
wal»w with demon tration of unu ual ca e pr natal 
ch 1 

Tf- sd<2\ 

‘Staff — 0 Demon tration of po toptrati e ca^ with 

patholon^l p“cim n and ro nig nogram border 
line ca e prenatal chnic 

BETH ISIUAEL HOiPITAL 
AAvmvn AAiirTTEUORE and a.'O ute» — 9 dad CJeneral 
ur*i al clini— 

E G Cr-vbtree— q dai! Lrolo-n al clinic 
AI VRK Roger — g dail Orthop*di clmi 
1 Ieru.\n Blcuc vkd Demon tration in medical re-^arch 
departm nt 

TUFTS COLLFGE AIEDICAL SCHOOL 
Timothy Leui\ — dad D man tration of p^cua lu. 
fliu tratm r ult of t aumnti m e:^pc lallj cranial 
and c eb*a] 
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SURGERA OF THI E\E EAR NOSE AND THROAT 


MASSACHUSETTS EYE AND EAR INFIRM \R\ 

Tu sday 
Otolar>Tigology 

Philip H\MiroN'D — 9 Simple and radical ma toid opera 
tion 

H \ Bvrmes— 9 Malignant di eases of the acce sory 
sinuses 

H P Cahill — xo Dry clinic \\ ire gauze I rain Inin 
paraffin basket for skin graft of radical ma toid 
cavity lantern slides of brain cases 

G H Tobey — II Dr> dime Lateral sinus thrombo 1 
the raanom ter lest 

C B Fausce — Lipiodol injections in brain ab cc 

D C Sumr — 3 Lipiodol mj ctions m lung ab c s 


OpbthalmolOoy 
G S Derby — 9 Surgery of the eje 
F H Verhoepp Patholo-^y of the e> 

AV B Lvscvstpr Muscles 

J H Waitf Slit lamp demonstration 

H B C RiEiiER T ar sac op ration 

E B DoNpn^ p nra try 

T L Terr\ Patholo"> of theeje 

W H Lowell Muscles 

H B CiiAVDLEr Tear sac op ration 

Staff — 2 Dr> clinic war! rounds d man trationofca c 


n ednt^day 
Ophthalmolo<,v 

Dr''\\iipeler — 9 Surgery of the (.>« 

Dr HoLLot\AY Th>roid cases 

V TT Po top rativc complications 

4 w Interpretation of fundi 

« ^ McMillan Foreign body plus \ raj 
R C Cheney P rim tf> 

Sympo mm— 2 Failur s in ophthalmolo > 


Otolaryngolo'^ 

F ? Poirier — g Jlosher Toti lachrymal sac operation 
F A StuuoNs— 10 Ton ill ctomj cases di section and 
soar 

S U Poirier Slud r technique 
^ P Cahill LaForce technique 
4 c \iEi-izrR removal with caut rv snare 
A b MacMillan — xx Dry clinic Demonstration of 

n sinus and mastoid X rajs 

H \\ \LKCR — 3 Dry clinic Lip r ading and the deaf 
child 

L A Sen all— 3 Dry clinic Patholo^j of chron c maTil 
larj sinu Uis proj cl on of micros opic slides 


Tl ursdjy 
Otolarjn olo y 

H Lazanji\n— 9 Plastic operations 
t- osiYTij — 9 Dry clime Fluoro cope and remox lof 
tr P lor ign bod es 

4 Mo HER— xo FLhibvtion of ce ophageal insfm 
ra nis d monstration of fluoroscopic examination of 

tre cesophamis 

5 MacMillan — ti Lantern slid demonstrat on of 
asophageal cases 

D mon trat on of Baranaj tests 
A arland— 3 Infection of the ubmaxillarj gland 


Ophthalmology 

Ailfn CREruwooD— 9 Surgerj of the eje 
C S Derby Fyc plus internist 
F H AcRilOEPr Fxternal disea es 

I M Carvill Tuberculosis of the eje 

J n \\ AiTF Demonstration of Gullstrand lamp 
n B Chandler Penmetrj 
( S Derby an i CiiFNEY — 10 I jc plus internist 
C S Derby — ri Light sen c 

II B C PirviER Ftt rnalili ca es 

I II VERHorrF — Patholo ical demonstration (Ian 

tern sli Ics) 

Dr IIoilovaaa Cjc and intra rannl conditions 
Friday 

Otolarj noOlogv 

\ II Kazanjian— 9 Correction of deformities of the face 
and nose lantern lide demonstration 
If P Mosher— 10 Punch tncl cotomj 
\ b MacMillan \ ray of thjmus (lant rn slides) 
r I Garland— ii Ilistoneal exhibit of larjngcal 

in tnimcnts 

II P C\miL— J lantern slide demonstration of serial 

cctions of the car 

D II Walker— 3 Lip rea ling and the deaf cl ild 
Oplithalmologj 

r II VrRHOErF — 9 Surgtrj of the eye 
r S Dfrba and Aver Nerves of the cje 
Dr S tiTH Social work 
J If Waitf Uveiii 
II B C Rifmer Trachoma 
B Svens Ptrimeirv 

C S DErnY— to Irevcnii e ophthalmology 
buff— 2 Dry clinic Chronic simpl glaucoma and second 
ar> ghu oma diagnosis significance and importance 
of V nous sign sianificancc of glaucoma as a cause of 
lo ol vxsron and the remedy choice ol operation 
tr atm nt of s condarj glaucoma 

CARNC\ IIOSPITkL 
Tuesday 

W S IiEUMAN — q Eve operations and demonstration of 
cas s N ra> localization ind magnet extraction of 
for i^n bodies 

II cd tesdav 

E D Hurley and W S Lieduvn — g Eje operations 
and demonstration of cases 

Tl ursdjy 

W S LiEBiiAN and H Bornchoff — 9 Fje operations 
and demonstration of cases 

r tday 

W J Siieeha and F G Minitee — 2 Otolaryngological 
cfinic 

BETH ISRAEL HOSPITAL 
L V FRiEDiiAN and L Arun — 9 dailj Xo e and throat 
clinir 

CAMBPIDGE HOSPITVL 

N S Bacon and E J Butler — 9 Thursdaj Nose and 
throat clinic 
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TEUCOPLAKIA ot the UTm'iT> organs 
I has until quite rccenth rccciM-d but 
^ scant attention m American liter iturc 
A number of \ ery interesting eases h i\ c been 
reported xvithin the past few years b\ authors 
^vho ha\e verj carefully brouglit tlic htcra 
ture up to date I refer cspcciallj to the re 
centpublicationsb\ Briggs and Maxwell ( um 
niing Hennessey Hmman KutzmanamlGib 
son Valentine Wilhelmi andVoung 
Most of these articles deal with the cases* 
in which the condition affected the urmar\ 
bladder the ureter or the kidncv pcKis 
Leucoplakia of the urethra is not so common 
at least this is the impression which has been 
gathered from a more or less casual perusal 
of the literature 

In two previous publications I reported 
three cases In two cases the kidney pelvis 
was the seat of the disease and m one the 
Urinary bladder and the ureter were involved 
Since the publication of these papers articles 
nave appeared m the European literature bv 
AUemann Broglio Cinllo Corsdress Jura 
Livirghi Pedroso and von Borza 
In this paper no attempt will be made to 
fcview the literature because this was done 
in one of my earlier papers as well as in some 
of the papers mentioned Hennessev s paper 
published in January 1927 shows a total of 
79 cases reported in the literature This with 
the 13 cases which I shall describe makes a 

ulmtelth Vn A soc I f* 

1 m tb rh mpso 


lotvl number of 9 cases which have been 
ri ported to dale 

In 7 cases the bladder was afTcctcd m 3 
the urethra in 2 the kidney pelvis and in i 
i kidney pelvis and ureter were affected 

Jhe various theonc'. regarding the patho 
genesis have been reviewed so many times in 
recent publications that they will not be eon 
sidercd in this paper Those who are inter 
cstcd in the theories as well as m the role 
played by the presence of tuberculosis chronic 
infection and stone may refer to these 
articles 


In a previous study of the subject of leuco 
plakia in which an extensive review of the 
literature was made we found 34 cases m 
males 8 cases in females and cases in which 
the sex was not stated In the present scries 
there are 9 males and 4 females 

In a recent review of 75 cases Hennessey 
found that this lesion occurred in the male 56 
times and in the female 19 times a ratio of 
practically 3 to i Hmman Kutzman and 
Gibson in their paper stated that at least m 
the kidney pelvis the incidence was equal in 
the two sexes 


Age probably has no etiological signifi 
cance lable I shows the distribution in our 
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T\BLE I — INCIDENCF 
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SYMPTOMS 


The sjmptoms of this condition arc not 
tvpicil In man> instances a coexisting 
pathological condition presents symptoms ind 
signs which predominate the clinical picture 
the leucoplakia being found at the time of 
cvstoscopic examinations in patient in whom 
the condition is limited to the bladder or the 
condition is observed when thekidncv having 
been removed is opened for stu(l> Never 
tliele s man> authors mention the passage of 
large flakes of epithelium as pathognomonic 
of the presence of leucoplakia Perhaps it 
might not be amiss to present the most fre 
quently found svmptoms m this series of 
cases in the form of a table (Table II) 


TV13LE 11 — SsVMITOHs 


Cl 11 
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Pyu 
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BACTERIOLOGV 


Whether or not infection plaj s a role in the 
production of leucoplakia is open to question 
Here as in the role pla>ed b> symptoms the 
question of infection is often secondar> or 
subservient to the underlying primary con 
dition In our senes the histones show that in 
2 cases the urine was sterile and free of m 
fection whereas in 8 cises infection of one sort 
or another was present In 3 cases the cul 
tures were not stated In the patients with 
tuberculosis of the kidney and bladder both 
showed the presence of tubercle baalh on 
smear and guinea pig inoculation 


One. of the interesting phases of the sub 
ject js the fact that the bacteriological studies 
of the urine failed to show the presence of 
am one organism m all of the cases although 
bacillus coh cither alone or m combination 
was the most frequent invader This lack of 
constancy is also evident m the literature 
Furthermore in some cases the urines were 
stenlc notably m the cases of Gumming and 
Corsdre s Hinman Kutzman and Gibson 
found the bacillus proteus Wilhelmi found 
staphylococci Hennessey bacillus coli and 
St iphy lococci and \ alentine streptococci 
and gram negativ c bacilli fables III and I\ 
show the bacteriological results in our senes 


TVBLE in— BACIERIOLOCY 
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Tvnir I\ — URINVLVSIS 


Ml mj 
Pu 
It t 
Blood 

E] th I 1 » 


T il 3 


1 1 CV lOUS \ ENEl EAL HISTORY 
For a time it was suggested that perhaps 
syphilis was a factor in the production of 
leucoplakia Among the champions of this 
viewpoint may be mentioned P odas who 
believed that leucoplakia m most instances 
offered 1 pathology the origin of which could 
be traced h^-ck to sy-p/ufis because specidc 
treatment had proved effective In our pres 
ent series a \\ assermann te t was made m 9 
cases and was positive in i case Iseverthe 
less the present opinion I believe is rather 
against the pos ibihU of syphilis as an etio 
logical factor Gonorrhaa too has been held 
responsible but in my opinion it can be ex 
eluded The majority of patients in this senes 
denied ever having had gonorrhcea and on 
examination no evidence of that di ease was 
found 

ASSOCIATED LESIONS 

Various authors hav e from time to time m 
eluded in their reports the detailed study of 
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coexisting lesions There was a time when 
it was behexed bj some that leucoplakn oc 
curred onl> wlien associated with stone and 
hence was due to the presence of stone cither 
directl> or indirect!} This mow point wc now 
know to be erroneous because Icucoplakia may 
occur in man} instances as an independent 
disease A rcxiew of this series of cases guc 
the results show n in 1 able V 

T\BLE \ — \SSOCUTED I \THOLOrX 
Urethra 

1 Irnumatic stricture 

2 Urethral calculi rsith ruptur of the ur thra 

^ Ao as oented pathologi 

I! ladder 

1 Stone with chronic cystitis 

2 Carcinoma with chronic c>stitis 

3 Ulcerativ c>stitis with pj loncphritis 

4 Tubcrculo 1 of the bladder secon lary to renal tu 1 r 

culosis 

5 Chronic cystitis with m clian bar ol tru tion (I ilid 

kidne> pelvis left) 

6 Ao associated j athologj ( loublc ki Inc> an I 1 uU 

ureter) 

7 No associat <1 patholog> 

Ki Iney 

1 I cnal calculi 

2 Renal tuberculosis 

3 Hydronephrosis (infected) 

Case I D G male aged 44 years The patient s 
previous history was negative he had had the usual 
diseases of childhood and denied venereal disease 
The family history was negative On \pril 21 1921 
while at work on a crane at a cinder pit the patient 
fdl on a sttcl rad m the pit striking upon the pen 
ncum There was bleeding from the external 
urethral orifice and m less than 12 hours complete 
retention of urine The next morning he was taken 
to a hospital and the bladder was drained per 
catheter for 3 days A few days later an abscess 
formed m the scrotum and was opened and drained 
A second abscess which opened spontaneously dc 
vcloped in the scrotum after the first one healed 
Until the abscesses were heated the unne was 
passed through the incision The patient remained 
in the hospital 5 weeks 

After the patient left the hospital he noticed that 
he did not empty the bladder and was obliged to 
evert pressure on the perineum with his hands after 
the act of urination was apparently completed 
The same was true of ejaculation the semen was 
not ejected at the time of ejaculation but had to be 
forced out by pressure on the perineum The sexual 
act was otherwise normal Since the accident he had 
had some tingling in the perineum which was pres 
ent only during urination Urgency was also pres 
ent occasionally There were no other urinary 
symptoms present 

General physical examination was negative There 
was a small scar at the penoscrotal junction the 


site of the incision for draining the abscess Some 
thickness and hardness at the penoscrotal junction 
was felt A varicocele was present on the right side 
Rectal examination was negative Hlood pressure 
was 122-S0 Roentgen ray examination showed a 
healed fracture of the pelvis Urinalvsis gave the 
following results color clear reaction acid al 
bumm none no blood sugar casts or red blood 
cells pus cell rare Cystoscopic examination was 
negative Urethroscopic examination (Fig r fron 
tispiccc) showed in the bulbous urethra a white 
dry lusterless area about the size of a bean The 
surface was wrinkled almost scaly The edges were 
sharply defined and stood out in marked contrast to 
the normal mucosa The posterior urethra was 
negative Exploration of the urethra with a No 27 
diignostic sound showed a very firm band at the 
penoscrotal juncture 

Diagnosis traumatic stricture of the urethra 
leucoplakia of the urethra 

Cvsi 2 J W k male aged 55 years had had 
mumps and scarlet fever in childhood rheumatism 
at 43 influenza at 50 urethritis complicated with 
biliteral epididvmitis many years ago The family 
history was negative The patient stated that for 
the past 2 years he had noticed a lump under the 
urethra v'hich had been gradually growing larger 
and had always been hard and firm Four days be 
fore coming under observation the swelling evident 
ly ruptured into the urethra as blood was passed 
Nevertheless the size of the swelling had remained 
about the same 

During the past v ear there had been a good deal of 
difliculty in urination which had become more 
noticeable with the increase in the size of the lump 
but there had never been complete retention No 
catheter had ever been used The patient urinated 
every 2 or 3 hours during the day and 3 or 4 times 
at night A week prior to admission to the hospital 
the patient developed chills and fever which had 
been present daily since then He was obliged be 
cause of apparent obstruction of urine to strain a 
good deal the force of the stream being practically 
ml and the urine merely dribbling away Sexual 
symptoms were absent 

The patient had had a cataract of the left eye 
The teeth were in poor condition and the pharvnx 
was injected Several glands of the neck were en 
larged The lungs were negative The heart showed 
a mitral murmur transmitted m the axilla Exam 
ination of the abdomen was negative Small in 
guinal glands v\ere present on the left side On the 
right side was a scar the result of an operation for 
hernia The external urethral orifice was negative 
A hard mass was felt at the root of the penis and ex 
tended back along the urethra almost to the front 
of the rectum The perineum was swollen and sen 
sitive and had the appearance of being cedematous 
An attempt was made to pass a urethral sound but 
an obstruction was met and had a gritty feeling as 
though the tumor mass were due to stone Rectal 
examination was negative Roentgen ray cxamina 
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tion showed stones m the urethra Examination of 
the blood sho\ cd red blood cells 4 736 000 leu 
cocytes iSooo himoglobin 05 per cent Waser 
mann test as negatj c Gonococcus f atjon lest 
\ aspo it vc(4+) Unnalvsi sho^ cd c lo turbid 
odor foul albumin 3-I' sugar non std ment pus 
and red blood ceil 

Dngnosi multiple urethral calculi \ ith uiinan 
c tra asat on 

Operation was pc formed un 1 r gas anaesthesia on 
\pril 15 02 \n 1 cisi n as made m the median 
lin 0 cr the tumor and arn d back on Ih per 
neum A large amount of pus and uri e scaped 
ihe bulbous urethra \as op neil for 1 ch s and 
a large stone and se eral small r on s w e r mo cd 
\\hen the urethra 1 as opened several a eas \v e 
sc n that \er m dir ct contact vith th stones 
and were wh tc a d drv a d had the tvpical appea 
ance of leucoplakia These patches w re ciscd for 
hi tolog al tu ly and the d agnosis of leucoplak a 
vas erifi d Th wound was do cd n the usual 
manner and drains ere ms rted The mmediate 
postoperative convalescence as rath r trving du 
to inf ction following the urinarv extravasation 
The vound was irr gated d ilv Culture of pus from 
the \ ound sho cd colon bac 111 a d taphvlococci 

On June 18 the wound as clos d an I the pati nt 
was g ven permi sion to lea the ho i ita! During 
th night he suddcniv develop d d>$pn<rj profu 
I crspi ation bloody sputum a $ nse of v igbt over 
th sternum and a v r> p oducti cough Th 
p tient died on June 19 f pulmo af) embol sm 
I erm ssion for an autopsv could not b obtain d 

Diagnosis ur thral calculi ruptu of (he ur 
thra Icucoplaku of th urethra pulmona v cm 
bol (TV 

Cases M ss B M 8}earsofagc r ferred bv 
Dr \\ E Post was admitted to the I rcsbvtcria 
Hospit I on "Nfa) 1923 She h d h d th usual 
diseases of chiidh od Her appendi had been re 
moved 9 year prior to admiss on t the hospital 
The pat ent compl ined of pa n m the lo cr quad 
rant of the bdomen which had be n present for 9 
y a s Pal in the bladd r egion for 2 months hid 
biuns ere sharp and marked at ur atio 

Th pati t w s a s How u dcrnourish d woman 
of a ery n ous e Her pupils react d (o 1 gbt 
and ac ommodation The sclera ere pale E am 
ination of the ears os throat heart and lung was 
negat ve The bdom n show d some tender ss in 
thcrghtlo rquadrntovc the colon kne jerks 
were extrtm ly brisk lelv c exam afion showed 
the uterus in scco d deg ee retro sion a d nol 
easily 1 fted Wh n th bps of the ureth wer 
everted tvo hitc dry dull patches of I uc plakia 
could be seen One of these p tthes was lo ted on 
the floor of the urcthr and 0 on the later 1 vail 
Cyst sc pic minat on on May 33 as n gative 
The ureters e cathetcriaed v ilhout diff cully ot 
obstruction Exam nation of the urine from the 
bladder showed bac llus coli that from the k dney 
staphylococci Urne from th left kidney was 


stenle The roentgen ray e amination v as negative 
for stone I yelograms were negative Blood exam 
ination shoved red blood cells 510000 leuco 
cv(cs 6 00 hemoglobin 66 p rent Blood pres 
sur wasoojo The Was ermann test was negative 
Many specimens of bladder urine w re exam ned 
and wer negative for tubercle bac Hi E amination 
of calhcten cd sp cimcns on June 2 shov ed from 
th bladder i I ucocytes p r cubic mill meter 
mlturessbo ed ba iJIus coJi but no tubercl baciJJ 
Ur nt from the rght kidney shov d 3 I ucocytes 
per cubic millimet r cultur s show d bacillus col 
but no tub rcl bacilli Un c from the 1 ft kidney 
sho d I ucocytes per cubi mil imeter cultures 
we e stcr Ic o tubercle bac Hi v ere fou d 

Guinea pg f sfs on Mai 34 igij show d for 
the bladder specimen a negativ result fo tubercl 
bac 111 on July 26 923 and June 8 1924 th urine 

fr m the bla Idcr and right and left kidney v ere 
negati c for tubercle bacilh 

Diagnoss retro ers on of the ut rus mal utri 
(lon hydrosalpinx 1 utopJakia of the ureth a 

Cast 4 J C male ag d 47 years v as seen 
through the court sy of Dr I erry Bromberg ol 
\a h U Tenn sst Th patient was admitted to 
the St 1 homas Hospital at Nash die on Dec mber 
10 92 The fimdv histo v as n gativ The 

patienispre loushist r> was negative except for an 
attack of cp didymit s 8 vears prior to hi$ admission 
to the St 1 homas Hospital for the past 1 \ ars 
It had be n d IT cult f th patient to urinate He 
stat d that the str am was very casv to start and at 
first llo ved fr ly but v hen the act was abo t hall 
fnshed the flow gradually slo ed dow to a 
I ibbl and finally stopp d He was forced! wait a 
few cconds and then after relaxing as abl to 
f nish Straining seemed to aggrav at thecondtion 
and at times blood t ged urin v as p ssed W hen 
the str am began to slo dov n he s ffered from a 
immi g pain over the sympbvsis h ch radiated 
toward (he ectum Frequenev of urination had 
been pr sent for manv year and at the time the 
pat nt pro nted him If fo exam alion he ur 
nal dev rv hour dun gthe ghtandi orietimcs 
dun g (h day 

IhyS al ex minal n 1 los 1 the foH w g 
Head a d neck wer egati e c cept lor th v ly 

poor CO dition of the teeth H art and lung w r 
ncgali e E minati n of the abdom sho cd 
some te demt o cr the svmphj sis p b Ic ding 
upv ard about tn dway to the umbilicus and out a d 

to the outer b rdcr f the r tus m cl s The 

CTttrii 1 g nit 1 a v c neg l e except fo the 

ght t t cle h ch V a Iroph The rell xcs er 

normal Fxam alion f the unn sh ed spcci c 
gra ity 06 alkaline r action a trac of album 
no sugar or cast but an occasional red blood H 
Phcnoln phthal lest showed a total output f t 
pet cent for 2 hours Theblood untsho ed 13 ® ° 

1 ucocytes Blood chem stry sho d u a 30 ur a 
mtrog n 18 non prot n nitrogen 25 \raye m 
jnatio sho cd a verv 1 rg st nc in the bladd r 
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Operation was performed b> II L Kretschmer 
at the St Thomas Hospital Nashville Tennessee 
December i2 19 2 (courtesj of Dr Bromberg) 
Through a suprapubic cjstotomj a Ner> large 
stone measuring 7 5 b> 6 ba 45 centimeters and 
weighing 6 ounces was remoxed At the lime the 
bladder was opened multiple areas of leucoplakia 
wore found These were remoxed surgicallx and 
sections were examined b> Dr B 1 Ttrr> of 
Nashville who verified the diagnosis of leucoplakia 
Diagnosis stone in the bladder leucoplakia of the 
bladder 

Casf s R K male aged 62 xears referred b> 
Dr R B Ole on was admitted to the I resbx tcrian 
Hospital Chicago on March 24 1027 The patients 
father died at the age of 72 jears of carcinoma of 
the stomach Ilis mother died at the age of 40 vears 
of carcinoma of the lungs The patient had had 
gonorrhoea at the age of 20 jears but this had 
cleared up without complications Sjpbibs was de 
nicd The patient stated that he had ahxa>s had 
more or less bladder trouble He had had frequenej 
of urination with burning and nocturia for o >cars 
These s>mptoms had recently become aggraxattd 
so that lyi jears before coming under observation 
he noticed that his urine had become turbid and 
contained a large amount of sediment Ht also 
noticed at that time some discharge at the end of 
urination Frequenej of urination had graduallx 
increased so that he was obliged to urinate about 
c\cr> 40 minutes during the dav and about 10 or 
IS times during the night Harmaluria Icgan about 
1/4 jears before he came under observation It was 
most marked at the end of urination He had had 
omc deep X raj treatment winch he believed in 
creased the pain frequenej and ha.maturia 

Phjsical examination showed head neck heart 
and lungs negative The liver could be felt 2 
fingcrsbreidth under the costal arch The external 
genitalia were negative Rectal examination showed 
a normal prostate The base of the bladder fell as 
though it were grcatlj thickened Blood chemistry 
urea n 3 uric acid s crcatinin 1 55 Blood 
\\assermann lest gave negative results UrinaKsis 
howed reaction alkaline albumin 4*1- no sugar 
blood -f pus 4+ sediment red blood cells and 
motile bacilli A cathetenzed specimen of bladder 
urine showed 240 leucocjtcs per cubic millimeter 
cultures staphjlococcus albus and bacillus coli 
Roentgen ray examination was negative for stones 
in the gcnito urinarj tract Cj stoscopic examination 
under sacral anesthesia March 2^ showed a large 
white necrotic tumor mass about the size of an 
apple extending around the neck as well as around 
the base of the bladder A great deal of redness of 
the vesical mucous membrane and some oedema 
were present A diagnosis of carcinoma of the 
bladder was made 

Operation was advised and on April 1 wc did a 
suprapubic evstotomy and applied surgical dia 
thermy to the tumor mass The bladder was opened 
and a verj large flat necrotic tumor was seen which 


extended from the upper part of the bladder down 
to the urethral orifice to the left side as far over as 
the base of the bladder A very large area of leuco 
plakia was seen on the right side of the bladder base 
and wall A small section of the tumor mass was re 
movi-d for histological study and the tumor was 
treated extensively with surgical diathermj A 
section was removed from the area of leucoplakia for 
histological studj and the area was given a verj 
thorough diathermj treatment Conv aicsccnce was 
uneventful 

Diagnosis bladder carcinoma leucoplakia of the 
bladder 

Case 6 Mrs T McD widow aged 44 jears 
referred by Dr E Spicgelberg was admitted to 
the Presbvtcnan Hospital December 23 19 $ She 
had had measles mumps and scarlet fever during 
childhood One sister died of carcinoma of the uterus 
at the age of 44 jears 

About weeks before entering the hospital the 
patient was suddenly seized with severe pain in the 
right upper quadrant This was described as sharp 
m character It remained localized and did not 
radiate The attack lasted for 8 hours The second 
attack of pain radiated from under the right costal 
margin to the back A doctor was called who gave 
morphine to rclicv e the pain She bad been troubled 
with nocturia for about 20 vears At first the noc 
tuna was infrequent but at the time of admission 
she was obliged to urinate 3 or 4 times every night 
Frequency during the day had begun 3 vears pre 
viously and had gradually increased At the time of 
examination the patient was obliged to urinate 
every hours The pain in the bladder w as described 
as an aching pain It had bothered her for manv 
years but was always relieved by urination A 
certain amount of urgency of urination was asso 
ciatcd with this pain 

Physical examination showed that the pupils re 
acted to light and accommodation The teeth had 
many crowns Examination of the tonsils neck 
heart and lungs was negative Examination of the 
abdomen showed some rigidity and a palpable mass 
in the right upper quadrant which was tender 
there was some rigidity on the right side posteriorly 
The reflexes were normal Examination of the 
blood showed red blood cells ^ 420 000 leucocvtes 
19300 hTmoglobin 90 per cent Blood pressure was 
104-62 Roentgen raycxaminationwasnegativefor 
stones Cjsto copic examination on December 6 
(under sacral anaesthesia because of extreme irrita 
bilitj of the bladder) revealed flakes of pus adhering 
to the bladder mucous membrane The ureters were 
normal Cjstoscopic examination (sacral anTSthe 
sia January 4 1926) showed considerable redness 
of the trigone flakes of pus sticking to the trigone 
the right ureteral orifice gaping the mucous mem 
brane in the region of the left ureter velvety Both 
ureters were cathetenzed without difficulty or ob 
struction The urine from the right side was turbid 
with large flakes of pus The urine from the left side 
was slightly turbid with specks Urinalysis (ad 
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m ssion specimen) sho ed alkahn reaction some 
albumin no sugar no blood som 1 u ootes s m 
bile man\ cpith litl cells a f \ leu oc tc and 
man\ cr>stals 

Examinat on of cathet riz d specimens f i r ne 
sho ed f om the bladder sjolcucocvte p r cub c 
millimeter no casts cultur s sh leibacJJu cjb 
Urine from the right kidn \ sho \ d 650 I I s 
p r cubic mill meter no casts cuHur s sh \\ d 
ba illus col Ur e from the left k. Jne\ sh d 540 
leucoc) tes per cub c m llimctcr no ists c Itur 
1 L sterile Repeat d xaminatio softhtu n \erc 
negative for tub clc bac lli Gui ca j g ino ula 
t ons Dec mbc 24 iq 5 from bb i f r u me a d 
right kidncv Dc ember 6 05 from bli Id 

Dec mber 31 05 from bl i Id an 1 J u rv 4 

ig 6 from bla Id an 1 right a d 1 ft k In \trc 
negative for tubercle b ill T el g am ho ed 
no m I kid evs 

The pat ent left th ho pital on Jaiuar 6 i j t 
a d r turn d on Janoa 5 She c mphincj at 
thi time of pain n th rght s dc f qu n cf 
u ination pain on urinat on t cl ng f f II ts aft r 
eat ng v miti g jaund e a d pai th p 
cistr urn Th se sv mptoms b g n sho tl aft r h 
I ft th hospit I 

Phvscal xamination sh J that ih pati nt s 
skin and the scle « f th \ s tr fa ello h 
t t The mass m the rght upp q 1 r t « s 
much large and more ca ilv palj bl Ulood am 
ination on January 5 sho cd J lls 3500000 
lcucoc>tes 5 000 hrm globm Soper nt blood 
\\ sserma n positi e Th pat ent a cn b\ 

Dr Ralph C IJro and Dr D B 1 h m t r 

D agnosis Care oma of th stomach th m ta 
ta s in the live 

E ploratorv operation s do F brua v 8 bv 
Dr I hemi ter and care noma f th stom cb ih 

n dules n the 1 e and obstr tion t th b I du t 

were found The pat ntddonFlr v 7 
A atom cal diag is a 1 ocar noma of ih gall 
blalJer ith xt nsi m t st s s to th h r 
asce ding c sto ureter pjelo phrit J c phki 
of the unn v bladd r bil t ral hvd our ter and 
hvdroneph osis The lining of the u inarv bla 1 1 
as a lark gr v b 0 n About th tngo and 
tend g up to the f dus al g the 1 t ral ils 
iher were flat irregular slightK 1 v f i v h t h 
p JpabJ plaqu 5 to 3 or 4 milbmet s in d m 
cter Sc ral f these small hitc pi quts e e 
moved for ht tological studv 

Histologi I diagno s 1 ucoplaki f th u n 
bl Id r ad nocarc n mi of th g II bladd th 
metast s to th 1 r 

Ca E 7 T M male ag d 0 s gl r f r I b\ 
Dr D Lt as admitt d to th I rtsb I r 
llospit I Jul 3 to 3 The pat nt stated th t h 
had h d mo e or less un v d st ss for 3 v 
CO s st g of f equenev bur gad pain on u ina 
tion also no tuna Fr quen s mor mark 1 at 
night than it as du g th dav It gradualJv in 
creased until he was bl ged to vo d about e cr> 2 


hours during the dav and night Ilscmatur a b gin 
about 2 years ago and blood had b cn pr sent m ih 
unne from time to time The pat ent thought that 
p s had been present in the urine pricti ally all of 
the time 

The patient v as a veil developed and w II 
ounsbedmaJe The examination of the h ad neck 
h art lungs abdomen external genital a an 1 e 
t mitics as negative Several xaminat ons f r 
spin 1 cord Icsi ns disclosed negative fi dm 
Rectal caamination showed a small pr stale and 
the margins of the left lobe were ha d— questio able 
for tub rc iosis Blood exami ation leuc c>lc 
124 hxmoglob n 90 pc ent Bloo] eh mistr} 
blood sugar 150 urea 6$ uric ac d 56 c cati in 
3 non protein itrogcn 60 Uri aljs showei 
r a tion alkahn album n 4+ some II od n 
suga no casts sediment leucocytes cpith I ! 
c 11 pho phatts The csi iual urine amounts 
antd from too to 360 cubic cent meters 
C to c pt examin tion Juh 17 023 r icaJ d 
a larg hit ar a of leucoplakia aro ml the int rnil 
u tn al 0 fic b g nning above a d c tend ng t 

th nght sid ab ut half wav d wn to the b sc 

E am atio of a c thclc zed sieemen of urine 
Julv sh wed from th bladder 84 Icucocvtespcr 
ub m Him t r Cultures icrc stcric 0 casts 
re / und and the u me ras negatt for tub reJ 
bacill R pe ted examinations of bladder r n s 
V r n gat vc for tubercl bac 111 Uu nea pig cu 

1 t ons on J Iv 25 and 7 f om th bladd r 

|osit ef r tub cle b cilli £ amination of cath 

t n ed sp m s fr m th 11 dcler on Augu t 8 

posit VC f r tub rclc bacilli 
Diag os(s leucoplakia of the bladd r renal tu 
berculosis 

Th pane t died n March 024 f uremia tm 
fortu atciv an autop \ co Id not b ol tamed 
Ca E 8 1 MB male ged 34 years \asal 
m tied t the P esbyt run Ho pital No cml cr 2 
g 7 1 1 \e s pr lously th patient had had 
g norrhfral inf ctjon comp] cat d itb gonorrha 1 
rh urn t sm The p sent illness b gan juU ig 7 
h n the pat nt acquired a go or hccal inf ti n 
Seve I eks subsequ nth epiddimiti develop 1 
at V h h tim hesuff df mb gonuriat n 
great f equen v ol u nati n and oclurn Tu as 
pr sc tin the urine and there was almost co tant 
dribbl g Th bur g as most ma ked alo g th 
urethra Th acute svmpt m soon subs d dad 
irng tort an i mass g ol th prosl t ert irst 
tuted In Novembe hTmaturn developed a I 
1 rgc lots cr pas d The urine was I cid H 
turb da I h d a loul olor 

Ihvscaic m nation showed the! d d neck 
negat the tonsils mod atch nl ged tV 
hmph glands in the n k palpab! the tli d 
neg t the h a t a d lu g n gati e I aim 
tion of th abd m n v as neg f 1 h c t al 
urethral o «f sho cd no ui ihtal disch tgc Th 
vas enl rg m nt and s m t de ness n oh g the 
ght epididym s The left cord was s btly cwla g d 
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ind tender On rectal examination the margins of 
the right lobe were easilj palpable the margins of 
the left lobe could not be outlined as thc\ fused with 
the bon> pchis The left seminal %esicle was ex 
cccdinglj hard and broad and seemed to be in one 
mass with the prostate The right seminal \csiclc 
was soft Strippings from the prostate showed a 
few gonococci 

Treatment consisted of baths internal medication 
and sedatives The condition remained unimpro\ed 
and on account of his unfa\orablc stale of htaUh 
the patient was sent to the hospital 

Blood chemistr> December lo showid urea 
10 5 uric acid 4 1 creatinin i 5 non protein 
nitrogen 278 Blood examination showed red 
cells 4390000 leucocytes 13230 haimoglobin 80 
per cent Blood Wassermann was negative Bloo<l 
pressure was 138-108 Examination of cathctinzed 
bladder urine December 6 showed 79 oookmocvtis 
per cubic millimeter sterile cultures and no tulnrclc 
bacilli Cystoscopy underdecpethvloncanTSthcsia 
December 7 disclosed a severe generalized cvslitis 
some bleeding from the neck of the bladdtr the 
intcrureteric ligament markedly hypertrophied and 
at the base of the bladder multiple areas of ulceration 
and a large median bar Both ureters were catheter 
ircd without difficulty or obstruction Examination 
of catheterized urines showed from bladder 27 aco 
leucocytes per cubic millimeter from right kidnev 
40 leucocytes per cubic millimeter from left kidney 
10 leucocytes per cubic millimeter Smears showed 
no organisms cultures were sterile Byelograms 
showed a bifid pelvis of the left kidney the lower 
end of the ureter dilated and the right kidney 
normal 

After failure to obtain relief through the usual 
forms of treatment a suprapubic cystotomy was 
performed on December 14 The bladder wall was 
found to be exceedingly thick The mucous mem 
brane over the trigone was markedly hvpcrtroplncd 
thick and granular Around the neck of the bhddcr 
was seen an area of ulceration w'hich completely 
surrounded the internal urethral orifice and bled 
very easily The bladder neck was exceedingly tight 
and a definite median bar was seen On the posterior 
wall there was an ulcer about 2'"^ inches long On 
the posterior wall 2 white areas of Icucoplakia were 
found 

Diagnosis median bar hypertrophy with con 
tracture of the internal urethral orifice ulcerative 
cystitis leucoplakia of the bladder and bifid kidney 
pelvis (left) 

Gasp 9 Mrs R S aged 53 years referred by 
Dr D B Phemister was admitted to the Presby 
terian Hospital January 7 1926 The family 
history was negative The patient had been married 
9 years and had never been pregnant Eleven years 
before admission to the hospital the patient had 
begun to have frequency of urination associated with 
marked urgency and some incontinence The con 
dition remained about the same and several years 
later she began to notice that some of the urine 
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appeared cloudy Passage of urine w as accompanied 
with a burning sensation For this she had been 
treated with bladder lavage for 2 or 3 years and the 
condition had improved somewhat The pam in the 
left renal area started in 1923 It radiated along the 
course of the left ureter was sharp and cutting and 
interfered with the patient s sleep She w as obliged 
to urinate every 10 or 15 minutes during the day and 

4 or 5 times at night sometimes more often than 
this 

rhvsical examination of the head neck heart 
lungs and abdomen was negative Blood cxamina 
t ion showed leucocytes 11 100 hemoglobin 88 per 
cent Blood pressure was 104-70 Roentgen ray 
examination was negative for stones Urinalysis 
showed acid reaction albumin 3+ no sugar 
blood 3+ pus 2+ Thalein test showed an output 
of 55 percent in z/^ hours Time of appearance was 

5 minutes 

Cystoscopic examination January 28 19 6 

showed a large dull white wedge shaped area about 
the size of a silver dollar extending from in front of 
the air bubble above to or nearly to the internal 
urethral orifice below The margins of the mucous 
membrane of the bladder were hy pcrxmic A similar 
area was seen on the trigone in front of the right 
ureteral orifice The ureters were cathetenzed with 
out difficulty or obstruction Examination of the 
cathetenzed specimens of urine showed from he 
bladder 1240 leucocytes per cubic millimeter 
Cultures showed bacillus coh but no tubercle 
bacilli were found Urine from the right kidney 
showed 5 leucocytes per cubic millimeter Cultures 
showed bacillus coh and streptococcus hTmolyticus 
but no tubercle bacilli Unne from the left kidney 
showed 5 leucocytes per cubic millimeter Cultures 
showed bacillus coh but no tubercle bacilli Guinea 
pig inoculations of unne from the bladder and the 
right and left kidney were negative for tubercle 
bacilli 

Cystoscopic examination February 2 verified the 
findings of the first examination At this time how 
ever two ureteral openings were found on the left 
side one of which had been overlooked at the fir&t 
cystoscopic examination The two left ureters were 
cathetenzed with the following results from the 
lower left kidney no leucocytes sterile cultures no 
tubercle bacilli from the upper left kidney i leu 
cocyte per cubic millimeter sterile culture no 
tubercle bacilli Guinea pig inoculation February 1 
showed that unne from lower left kidney and upper 
left kidney were negative for tubercle bacilli A 
pyelogram showed a double kidney pelvis and 
double ureters on the left side 

Diagnosis Leucoplakia of the bladder double 
kidney pelvis and double ureters (Lft) 

Case 10 Mr C W aged 48 years referred by 
Dr ^\ E Post was admitted to the Presbyterian 
Hospital November 30 1923 The previous history 
was negative except for a gonorrhccal infection 20 
years prior to examination One year ago the pa 
tient consulted a physician for so called rheuma 
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IS 

ti m He as told that the rheumatism was due 
to in inftcte 1 div rticulum of the liladdcr In June 
ig 3 the di crticulum is removed an! the rheu 
miti m impro td \fter the operation the pitient 
IS t oubled with frequency of urination nhich gave 
him a good deal of distress At times he asotliged 
to void ev ry 15 minutes during the d y and 3 tim s 
at n ht He also not c d h-emiluria and stat d 
thit before the operation he h 1 n vtr s cn blood 
n the urin Burning a d smarting at the beginning 
n 1 end of urinit on w r ass ci t d ith freque t> 
an 1 hxmatur a and evtend d fr m the Ip f th 
p 11 to th anus He h lb en unable to v ork 
mu h since the operation on ac ounf of In ss 
H had 1 St about 35 po nls n ei ht H al 
omplii td of rheum iti p ns m the h p Knees 
back an 1 hould s 

I hys c\l \aminat on of the held an J necK t as 
n gat e I us was fou d in both t n il The hiarl 

an 1 lu g er n gative The bdom n sh v d a 

car ab ve the svmphyss pubis but na other 
\ se negat e h amination of the ext rnal gen 
talia was n gati e Rectal evaminat on d scloscd 
a very large hard and firm pro tit Mis ag t 
pr ssed pus and ulturcs f it sho c<I strepto cci 
No r s cl al u me as found Blood ami ation 
hoved red cells s 34® I co vtcs (1600 
Bljodprsure as as 7 The blood U as ermann 
test was n gali Roentge^n ray xaniniton f 
the tc th sho d ap al ab s Ih gc ito uri 
narv examinit on as negat t f ston s The urine 

as turbi 1 bpe ih gra ity as la r ctio 

alkaline ilb min pr nt some bl od but no 
sugir was p nt Th s I ment co $1 ted of pus 
an 1 cpiCh j al ells Cvstoscopc am ition D 
mber 7 sh \ d t\o arei of I ucoplakia on the 
antcr r wall and on the left lateral vail and 1 
m Icrite amount of evst tis Both ur ters v re 
c thcteruccl thoutdilTculty orob traction Exam 
n t 0 of the cathete ued spec men of blad ler 
ur nc sho td bacill coli Sm a s made from the 
as 0 s mate al obtained at th time of the evsto 
s p c e m ati n sh ed 0 t bcrcl bac lli or 
other orga ism E aminat on of the cathetenzed 

cim ns of me f om the bl dder bo ed 50 

le ocvt s p cube m llimct r no e from the 

r ht K in \ an i 4 fr m th left ki f ey Cuitu cs 
made from the me of the bladder and 1 ft kidney 
sho d trept 0 Cl Vri from the right kidney 
\ as st r 1 Repeated xaminat ons of the u me 
neg ti e f tub r le bicilli Guinea pig 
ncy-ulauons Janaary q tg 4 were negili for 
tub rd bacilli f om the bl d ler and b tb kid evs 

1 lograms sh d normil kiln >s T o ubse 

qi nt evstose pic xaminit ons \i H d cssc tally 
th m hn I gs s lidthchrst t mi alJon With 
a sto copic ong u a p e of ti uc as r moved 

f(5 h t log cal studv nd this sho ed th pr ence 

of leuto I ki 

\ Ingn 5 of kucoplak a v is m de v ith the 
urethroscope and \ as vtrifi d bv the histologtal 
e aminatio f s tion 


Cvsi. II I Oil female agd34vcars married 

V as admitted to the I rcsbv terian Hospital \pril 14 
1926 She had two children livi g and well Sh 
had had the usual diseases of childhood Her father 
die 1 of cardiorenal d scase at the age of 74 yea s her 
mother die 1 of 1 paralytic stroke at the nge of 53 
yeats other isc the family history was neg (1 e 
The present illness began a year ago when the pa 
tient noticed burning on urination just b fore the 
act as finished Th burning 1 creased m se enty 
so that at the tim of exam nation it 1 as conti uous 
Tor this she had had some treatment wh ch failed to 
giv reli f Trequency of urination began with the 
bur ing \t times she unnalccl every 3 mi uf s 
at easier per ods every 2 to 4 hours She had had to 
uri at at night for the p st 2 years the first year 

0 t or twice during the night the second year 3 or 
4 times a night Urgency had been p esent for a 

V ar and when desire came she had to respond m 
me hat ly \bout 10 months ago she noticed blood 
at the end of each urination The un e was dark 
therefore the blood must have b en fresh No such 
manifestation had be n seen since 

PI vsica! exammat on showed a very pal under 
nourished oman Tonsils had been remo ed but 
p I of the right one remained Th mucosa of the 
mouth as pal and the gums bled eas Iv The 
he d neck heart and I ngs examination was 
n gat VC borne r gidity and tenclern ss were found 
in the rght upp r quadrant The 1 ft kidncv and 
spl cn V cre not palpable A r gid mass co Id be f It 

1 the right flank Rectal exam ation w s ne 
tivc \ jgm I ctammalion showc 1 an cnla g d ut r 
us n third degr e rcl 0 rsion Blood cxami at 
sh w <1 red ells 4 tjo 000 leueocy tes 14 5® 
h»moglob n 73 per cent Blood pressur s 
102-78 Bl od chemistry urea 13 66 uric acid 

4 creali m 0 non protein nitrogen 333 
U inalysis acid eact on album 2+ no sugar 
blood 2+ pus 4+- no casts sediment a few red 
blood cells an 1 motile b cilli 

Exam ationofcathet nzcdbladderunncshoved 
16 r leucocytes per c bic m 11 meter bacillus c b 
but no tubercle bacilli Thalem test sho ed the 
time of app arance to be 5 minutes the first a 
mmut s 35 per ent second 30 minutes o per 
cent third 30 m nutes 5 per cent i hours 6 
per c nt Roentg n ray exam nation 0! the cbe't 
was n gall e Cystoscopic c jmination Ap 1 i4 
sho d bl dder capac ly lim ted right ur te al 
onfee normal 1 It ureteral oniice retr ct d To 
the r ght of the left ur teral orifice appeared an r a 
of ulc ration The right 5 de was cith tenz d but 
it a impossibl to c thelerizc th left s' ' 
Exam nation of c theter cd specimens f uri c 

sho ed from the bl dler 8 000 leucocytes per cubi 

milli ter fr m th right kid y 2 1 ucocvtc pe 
cubic m llimeter no c ts no orga sms o" 
rncar t nlc c Iturcs tube cle bacilli T bercie 
b cilli re found n the e m ation of centnfugeo 
blallru n on Apnl 15 Gun p g 1 otul tio 
Al nl 4 fr m the bladder waspositi e for tub rcl 
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bacilli from the right kulnc\ negative for lubcrtlc 
bacilli Guinea pig inocuhtion \pril 6 of unne 
from bladder was positive for luberelt baeiUi 
from right kidncv negative 
Operation April 20 left nephrcciomv Thi kidncv 
showed two large abscc sed cavities filled with pus 
These were about 3 centimeters in dumel r In 
the pelvis at the level of the middle ealvx w is an 
irea of Icucoplakia about centimeters in ilnmeler 
Iho epithelium scaled in thin white dike \t the 
junction of the lower anil middle third w is an area 
of multiple tubercle formation extending fr>m the 
pelvis clear through to the outer side of the kidnev 
The ureter was dilated and thickened 1 he ureteral 
mucous membrane was studded with mtharv tu 
bercles The abscessed cavities were rigid and thiik 
indicating that the cavities were old The patient 
had an uneventful convalescence and was ilis 
charged from the hospital Mav 11 iq 6 

Diagnosis tuberculosis of the left kulnev Uu 
coplakia of the left kidnev pelvis 
CvSF X H S male aged 41 veats single 
laticnt was seen at the United btates \cteranb 
Hospital No ,f) Januarv 30 ig 3 He had bicn 
operated upon some time previouslv for multiple 
calculi of the urethra \ cnercal disease vvas denied 
\bout 5 vears before coming under observation he 
began to complain of frequency of urination burn 
ing tenesmus and turbid urine containing flakes 
Thi condition remained unchanged for about 2 
\cars Some relief was obtained with bladder irn 
gallons He had pas cdb'ood in the urine which he 
Slid looked like old clots 

\bout 3 jears before coming under observation 
he began to have definite cramp like pains in the 
left loin and flank much burning frequenev noc 
tuna and tenesmus Two vears ago he vvas unable 
to pass more than a few drops of urine at a time and 
this condition persisted for 5 dav s On examination 
a large calculus was found m the anterior urethra 
and later two more were found in the posterior 
urethra and twoin the bladder The c were removed 
surgically 

frequenej of urination had been present for 4 
years He was obliged to urinate every i / hours 
during the dav and 3 times at night He stated that 
the urine had been cloudv for the past 5 >oars and 
had never whollv cleared up I am had been present 
m the left loin and flank dail> for 4 months never 
extending below the umbilicus It began about 3 
^ ^ persisted until the patient got up 
1 hvsical examination showed that the pupil re 
acted to light and accommodation Tonsils were 
good repair The examination 
01 the neck and lungs was negative The apex 
was msidc of the nipple line A slight svstolic thnll 
was hoard over the apex and accentuation of the ec 
ond sound Examination of the abdomen external 
genitalia and rectum was negative Blood chem 
istrv showed urea nitrogen 60 unc acid 2 
crcatinin i 3 Blood pressure was 118-8 The 
'vassermanntestwasnegative Roentgen ra> exam 


inxtion showed a shadow in the region of the left 
kidncv compatible with stone 

Ihc urine wns straw color specific gravity 10 o 
some 'ilbumm md some blood nosugir sediment 
pus 3+ red blood cells 3+ triple phosphates 
Ihaliintcst February 8 1023 from the right vide 
time of appearance 6 mmutes first 30 minutes 15 
per cent eeond 30 minutes 5 per cent lot il i 
hour o per cent from the left side time of ajipc ir 
ance faint m 6 minutes first 30 minutes 5 per 
cent second 30 mmutes o total i hour 5 per 
cent 

Cvstoscopic examination 1 ebruarj 10 showed a 
mild generalized cjstitis The ureters were cath 
eienzed without diflicullv or obstruetion klcar 
unne vvas obtained from the right ureter and thick 
foul urmc from the left ureter Txaminalion of 
the unne obtained at the time of the evstoscopic 
examination showed the following from the bladder 
and left kidncv manv pus cells from the right kid 
nev occasional pus cells Cultures from the bladder 
and right kidncv showed bacillus coh from the left 
kidnc) slcnlc cultures Albumin vvas present in all 
specimens and also red blood cells the right kidncv 
showing 3+ Ml specimens were negative for 
tubercle bacilli Fhalem test on March 3 showed 
17 per cent the first hour 20 per cent the second 
hour 37 per cent total for 2 hours Ivclogramsof 
the right side showed a normal condition The left 
side showed dilatation of the ureter The kulnev 
pelvis was normal m size but atvpicil in shape 
The calvccs were enlarged and irregular m outline 

Operation March 27 left nephrectomy The 
kidney showed much retraction and scar formation 
The pcrincphriUc fat was dense and adherent 
About three ^urths inch below the lower border of 
the kidncv there vvas a stricture of the ureter 
above which the pelvis was dilated In the owerpolc 
of the kidnev was a large cavity which contained a 
single stone (Fig 2 frontispiece) The pelvis and 
lower pole were filled with a verv large stone The 
mucous membrane of the pelvis was red swollen 
and oedematous smooth and glistening and showed 
manv small granular spots standing out in marked 
contrast to the mucous membrane of the superior 
calyces and lower part of the pelvis This section of 
the mucous membrane had a dull china white color 
It was smooth without luster and appeared verv 
dull and extended to but not into the large cavitv 
from which the stone was removed Convalescence 
after the operation was uneventful 

Diagnosis stricture of the ureter hydronephrosis 
(infected) stone in the kidney leucoplakia of the 
kidney pelvis 

Case 13 T D B male aged 61 years re 
ferred b\ Dr D B Phemislcr was admitted to 
the Iresbyternn Hospital January 18 1925 The 
family history vvas negative Six weeks before 
coming to the hospital the patient had had all of 
his teeth extracted on account of infection The 
patient stated that his present illness began about 
35 years ago at which time he had a severe attack of 
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renal coli 1 1 Ii as associate! with tb passage of 
gri I II h 1 pas 1 ston main timcssi cc and 
had had r p t d tti ks of ren I coli Th last 
tta k 0 cu d \ ago II is blig d t 
urinat ibout o tim dur g th d \ anl tii 
dun g th night I e pi n \ f uri ati n aas 
associ t 1 th p rsist t 1 ur ig a d s me p n 
lie tat 1 th t thi k pus h 1 b n pr sent i ih 
urin but h had ha 1 n 1 ladd r \m] t ms 

1 } a) unin t n h i I a II d il c d 
an 1 11 uri hed m 1 h nin t n f the 

held ctk K irt anJ lu g an gui Ih 
li spl 1 kil \s r n t palpabl No 

t nd 1 s a I s nt r th kid \ r g n n r 

ov r th 1 ladd r ir a Th ext at g ital a er 

n gat V Th r fl t s r norm 1 K tal m 

inati n si 1 i mod ate h pertropht of th 

p ostat B1 od im n ti n sh el d t 11 
4 560 o 1 u 0 t s I oQo ha:me> lobm 8$ per 
ent Blood pr ur as 04 Bio d hemi t \ 
ur a 40 1C a d 4 0 rtati in 25 n n pro 
t in nitrogen Ih hi 1 Ua s rm test as 
n gati 

Ih urine vs lo dv r tion alkalin some 
albumin n sugar no bl 0 1 s me pus no ast 
phosphates in cd ra nt Th thal n t si show d 
t me of app araii fr)m 1 ft to b 7 m utes the 
first o minut 3 p r t the s co d to m nut s 
8 p r c nt a total of 1 pi t in o minute 
Ro ntg n ra aminiton d clos d no t e 
C\stos opi xamin to J uan 3 19 5 show d 
a mild g aliz d vstit andadfnit m dnn b 
f rmation Both si if atb t z d w th ut 
dilTculti o ol str non The e from th I ft 
d a cictr f m th rght sd 1 dv Right 
pvclogr m ho eJ r 1 rge h Jronephoss 
E mi ti of thcteriz d uri s sho d from 

the bladder 3 6 1 uco vtcs p cubic m II met r 
from the right ktdnev 400 fr m the left kidn % 
40 Cultu s sho d bacill s coli from the blad ler 
drghtkidn The 1 ft kidncv u ne as sterile 
No tubercle b 111 found Gum pginoc 

ul tio Januarv 3 of ur from the blad 1 
t r ght and 1 ft kidnev s ere n g t e for tub 
le bacilli C t scop c vamin t o Janua \ 26 
vcrifcd the p cviou findings Guinea pig nocu 
1 tions Ja uar 6 of urin f om the bladder and 
ght k dne\ re negati e for tub rcle bac Hi 
Operation F bruarv i nephre tom> The 
kidney and ur ter gh d 105 g ams The caps le 
stripped as h Th corte of the kidney h d a 
rage thick ess f i 3 entimeters and as light 
bovn in color The p Ivi of the k dn v v as 


dilated The calyces ere broad and d lated The 
pith hum lining of the pelvis i as blue gr v in 
c lor (Fig 3 frontispi ce) thickened mill m t r 
in patches showc I longitudinal \ rinkl s and fol i 
nl the inferior cahx as enti Ij Im d \ ith the 
th ck St patch Th mid II a id sup nor caljc s 
vvea Im d with slightiv thi ncr p I he of epith 
1 um The ur t op Kic junct on and p rt f the 
p I IS i cr th nner an 1 mor or hid in c lor Thcr 

r pat fl s fr m 3 to mill m ters n 1 amet r 

1 the pelvis Fhi ku plakia extinl d do n the 
ur t r n 5 cent m t 

Dng osis hv ir phro is (inf t I) Icucopbkia 
of the ki Incv pelvis lu tr 
Th pati t m 1 n un ventful re ov ry ani 

vas di charg d fr m th ho pital February 27 

92s 

St MM \R\ 

I Leucoplakia of the urinary organs prob 
iblv occurs more frcQuenth than we believe 
Leucoplakia may occur m association 
with various le ions of the unnarv tract such 
as tone infection and tubcrculosi or it may 
be (ho only lesion present 
^ \s various tv pcs of or^^ani ms have 
been found in cases of leucoplakia it has not 
as jet been determined wlnt relation if an> 
exists between the condition and the organism 
found 

4 In this senes there were twice as mam 
males as females 


DiBUocRvrm 


\IL U 
Br cc 
Br g 
(IRU. 
t R 
Ciuu 
II h 
Ilf 11 


J d rol X. 44Q 
d M V i J U 1 
\ h t 1 d 1 9 6 6 

Rf md 1 9 80 

Zl h f 3 C.h 96 
S e Gy V. Ob t 19 3 
\ ; Vm M \ 9 L 

kiT MiCs 1 Orn N s g ( 


Vg gS 
I Ob t 


0 4 *72 489 

Jtv P U 1 9 4 X. 655 e6o 

Krctsc vie S g Gy 5. Ob i 9 3 

Id m Ar h S f. 9 348 355 

Li iRCi I J d 1 9 3 4b 4 

\ ALE n J 0 ol 93 89 93 

Von Bor v Zt h f u 1 Ch go 94 
W HELui JUol 95 9369 

\ u\c J U 1 9 7 O t 



HARBIN CONSIDER \TIO\ OF DER VNGEMCNTS OF THE KNEE JOINT 15, 
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D isturb W CI S m the function of the 
knee joint ire becoming more frc 
quent and accumulating experience 
allows us to recognize the e disabilities earlier 
and to offer in most case dehnite favorable 
thcrapv The following report of a vanelv 
of the e conditions is pre ented in the hope 
that those ca'^cs which ma\ be gi\ on beneficial 
therapv wall no longer remain in the group 
of chronic permanent di abilities to which 
'ome of them hav e been relegated 
The incidence of certain derangements is 
largeh dependent upon the ocial environ 
ment as for example the industrial hazards 
or the tv-pe of athletics common to the com 
munitv In England where football is a more 
open game displacement and laceration of the 
^^emilunar cartilage is more common than in 
this countn In our larger centers automobile 
traffic has almo t transformed the streets into 
helds for athletic prowess The thrust of the 
bumpers of cars against the legs of pedcstnans 
producing an increasing number of lacera 
tions of lig ments about the knee joint which 
mav be complicated bj dislocation or fracture 
of the cartilages Inadequate treatment of 
these acute cases results in chronic disabihtv 
referable to the joint This paper chiefly con 
cerns the management of the e acute cases 
In the minds not onlv of the laitj but of too 
great a number of phv sicians there is the mis 
conception that limitation of motion or stiff 
ness frequentlv follows operations of anj tj-pe 
upon the knee joint Sir Arthur Keith states 
in his foreword to Fisher s (i) book entitled 
hilcnial Derangenicnls of the Kttcc Joint The 

lav mind still harbors the belief that there are 
certain disorders of the human bod> and m 
this number internal derangements of the knee 
joint must be included which can be cured 
onlv b\ the application of a mampulative 
form of magic There is onl> one form of 
^rative magic — the application of measures 
founded on an accurate knowledge of struc 
ture function and disea e 


The term internal derangement of the 
knee joint was first u«ed bv Willnm Ilev 
(iSo,) in his book Pnulical Obscrations in 
Surger\ chapter \ I Pnor to He\ s con 
idcration such disturbances of the knee joint 
were known to Hippocrates ^\hen Hippoc 
rates states The bones of the knee are 
frequently dislocated but Ihev arc casilv re 
duced for no great inflammation follows 
one IS led to believe that he must certainly 
refer to the same disturbance as Hey using 
the term dislocation instead of internal 
derangement Quoting from Fisher (i) 
Hippocrates also says The reduction in 
the c cases is not diflicult but in the disloca 
tions inward and outward the patient should 
be placed in a low seat and the thigh should 
be elevated though not much Moderate 
extension for the most part is sufficient e\ 
tension being made at the leg and counter 
extension at the thigh 
Hey states the joint of the knee is so 
firmly supported on all sides b\ tendinous and 
ligamentous substances that the bones of the 
thigh and leg are v ery rareh separated from 
each other so as to form a dislocation in. the 
common sense of the term y et this joint is not 
infrequently affected with an internal de 
rangement of its component parts and that 
sometimes in consequence of trifling accidents 
the disease IS indeed now and then removed 
as suddenly as it is produced by the natural 
motions of the joint without surgical assist 
ance but it may remain for weeks or months 
and will then become a senous misfortune as 
it causes a considerable degree of lameness 
He further states that he is unfamiliar with 
any previous descnption of this disease or 
remedv and then proceeds to give the history 
and treatment of several cases True dis 
location of the knee is a rare condition and 
infrequentlv encountered even in our present 
day of industrial hazards and automobiles 
Vesalius refers to them as insignificant 
accidents while Meyer of Zurich elucidated 
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clearly the 'inatom> an I mcchamsm ol the 
(h&turbince emphisizin^ particuhrlj the 
importance of the rotation of the tibia 
inward and outward iround an oblique iKti> 
upon commencement of flexion and termina 
tion of extension and also how the condyles 
ot the femur rolled upon the tur\ed yieldint^ 
body of the semilun ir cartilage 

Thomas \nnadale in ibSj wa the lirst 
surgeon to operate upon a patient yyith di 
turbance of the semilunar cartilage He 
utured a torn anterior end of an internal 
emilunar cartilage to its original site with an 
excellent re ult T he results gamed in this 
ca e suggested the pos ibilitj for relief of 
derangements of the knee joint by surgical 
methods and at the same time rexealed the 
pathology which was re ponsible 

Three hundred years preciously -^mbroise 
Pare had successfully remo\ ed a loose body 
or stone from the knee which was classified 
by bini as a mon trosity so that he doubtless 
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h ul little eonecption t to the pitholo y of 
ueh di Cl cs 

Alcvinder Monra and John Hunter ha\e 
both offered theories to explain the presence 
of loo c bodie the former beliecing them to 
be dcri\ed from the articular end of the 
bone while the litter felt they resulted from 
unab orbed extraca ations of bhod info the 
joint followuin injury Sir James I aget u 
gtsted the theory of quiet necrosi le thee 
bodies are sequestra exfoliated after necro 1 
of injurcel cartilage with i ule mil nnjinlioii 

There is little tcidence to support the 
theories of Monro and Hunter Koelliker di 
CO ered cartilage eell m the synovial vdli 
and E Ramey evohed the theory of loose 
bodies produced from this tissue burl and 
0 good (6) report that “Monro Hunter and 
K-oelliker between them traced out the three 
mam sources of loose bodies Koeni con 
sidered the majority were detached by a di 
secting osteochondritis 
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1 2 Case 3 Internal semilunar 111 r cartilage of the left knee which illustrates 
the di placement of the po ten t cornua with the formation of a 1 ulht us lip 


^^lIIlam He> a!»o con'^idercd the sur^^ical 
remo\ al of loose cartilaginous subst mecs from 
the knee joint He sa>s although it has 
often been attended t\ith success jtt as the 
late Medical Socictj has observed it has 
sometimes been follow ed with violent in 
flammatioti fever and death itseU It would 
therefore be of service to mankind could a 
method be invented of cunno this disorder 
With safetj or rendering it of no inconv cmence 
to the patient 

The expressed desire of Htj his been com 
pletcl) realized in our present daj surgery 
T his hcle noire \\ as a justifiable one during the 
pre antiseptic en but not so todav 

The hazard of joint sepsis retarded the 
development of surgery of the knee joint for 
many years until we find Herbert Allinghim 
fiSSg) insisted to the profession that with 
careful antiseptic technique operations on 
the knee joint are as «iafe as procedures upon 
the peritoneal cavity 

Case i Iso 110/64 Complete hceralion oj the 
^nicrnal lateral ligament and posterior capsule 0/ the 
right knee joint lateral mobility 0/ jo degrees surgi 
rat repair ^8 hours post trjiimatic stlh return oj 
normal function 

steel worker 28 v cars of age was admitted 
to the Lakeside Hospital December 19 19 5 with 
the complaint of pam m the right knee fhirly 
minutes before admission to the Accident ttard his 
right lower thigh was struck b\ the bumper of an 
automobile The blow threw him to the pavement 
upon an attempt to use the right leg the pam in the 


kntt was so severe that he could not walk The past 
historv was csstntnll) unimportint 
The phvsical examination revealed a well devel 
oped adult male The heart lungs and abdomen 
wtrt normal There were minor lacerations over the 
fv c A small abrasion in the neighborhood of the 
lateral side of the right knee was noted There was 
slight swelling of the part and a small area of 
ccchymosis along the medial aspect just beneath the 
condvle of the tibia 1 alpalion revealed an area of 
tcndcrniss on the medial side in the neighborhood 
of the tuberosity of the tibia The patella was not 
baUoltabIc and passive flexion and extension at the 
knee could be carried out with only slight pain 
Lateral mobility of 30 degrees was present In the 
extreme position it caused considerable pain and 
With the knee flexed to 90 degrees the tibia could be 
displaced forward to a moderate degree without any 
backward displacement A roentgenogram of the 
right knee showed no evidence of fracture 

The urine upon six examinations was normal The 
Icucocvtcs ranged between g 200 and ii 800 The 
blood Wasseimann was negative 

In view of the findings of the abnormal lateral 
range of mobility at the knee joint a suture of the 
part was indicated The part was cleansed with soap 
water and alcohol and a stenlc dressing applied 4 
hours before operation Under gas oxvgen ether 
anesthesia the skin over the right knee was cleansed 
m the usual manner with alcohol and bichloride and 
a linear incision 6 inches in length was made over the 
internal aspect of the knee It was carried down to 
the fascial insertion of the sartorius which showed a 
complete transverse tear in the fascial and the inter 
nal lateral ligament tog ther with a portion of the 
posterior capsule (Iig t) The tear extended into 
the knee joint involving about i centimeter of the 
lateral svnovial membrane The attachment of 
the sartonus muscle was completely avulscd and the 
distal portion was folded back between the condyle 
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small h-cmatoma present the attachment of the 
sartonus was torn the upper portion rested about 
one inch above, its insertion A complete transverse 
tear of the internal lateral ligament w as presi nt and 
the attachment of the lateral portion of the intirnal 
semilunar cartilage was severclv lacerated The 
cartilage was evcistd and the internal lateral liga 
ment was approximated and sutured with No 
mattress chromic catgut I he sartonus wis suturid 
with interrupted No 1 chromic catgut The kg « is 
encased in a plaster cv lindcr from toes to groin with 
15 degrees flexion at the knee 

The patient made a normal postoperative von 
valcscvncc the maximum rise of temperaturv oc 
curred on the first dav after admission reaching 
degrees C On the third dav after operation it 
reached the same point and descended to norma! 
within 10 dajs The wound healed per prtntant a 
moderate amount of scrum accumulated in the joint 
and was aspirated at 10 dajs and weeks after the 
operation 

Phvsiotherapj consisting of baking and massage 
was begun 10 dajs after operation and active motion 
in the knee was started at the end of 2 weeks Thrtc 
weeks after operation the patient was allov cd to 
walk with the use of crutches and he was discharged 
from the hospital August 30 1027 Complete weight 
bearing was allowed at the end of 6 weeks after the 
operation \t the expiration of months cxamina 
tion of the knee showed 120 degrees of motion 
There was moderate thickening of the periarticular 
portion of the internal aspect at the right knee with 
about s degrees increase m lateral mobihtv of the 
right leg as contrasted with the left extension was 
complete and flexion was limited 30 degrees 1 hrct 
months after operation motion was normal the knee 
stable and the patient had returned to hts former 
work 

The first case mentioned was among the 
carlj ones when the fear of an insufiicientK 
long period of fixation dominated our be 
havior However as more of these cases were 
treated b> surgical restitution we began to 
change our point of view feeling that soft 
bssues around the knee joint when propcrlj- 
handled should heal as rapidlj as elsewhere 

It has been the custom to apply a plaster 
cjlinder from the toes to the groin with the 
knee flexed degrees for a period 0/ 20 

'^>s then a Cabot posterior wire splint for 
another 10 dajs Phj siothcrapj has been 
commenced 10 da\ s after operation and activ e 
motion without weight bearing 2 weeks after 
operation under the guidance of a trained ph> s 
splint has been discarded 
he end of 3 w eeks w alking w ith the aid of 
crutches has been begun at this time graduallj 
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1 1" 6 (left) Cl c t I oentgeno nm of the right kn e 
j int which illuxtntes tvnical arthritic change t gether 
with irregular dense slnuows of tlie I osc bodies in the 
suprapitcUar { ouch 

I u 7 Ca c 6 Poentgenognm f the n„ht knee joint 
shming a hrge hypertrophic pur upon the superior 
margin of the] alilli an 1 thesha lows of loose bodies in the 
suprapatellar {touch 

increasing weight bearing until 6 weeks when 
walking without crutches or apparatus has 
been allowed J his regime represents a much 
earlier return to work than our former one of 
more prolonged fixation and convalescent 
splinting with a Jones cage knee splint all of 
which produced an extreme degree of muscle 
atrophv and to a tremendous degree defeated 
our aim of a stable weight bearing member 
Jbis \er} important factor is so frequent)} 
lost sight of that one cannot refrain from 
emphasizing it 

ihc second case is a more recent one and 
demonstrates an earlier return of function 
with much less economic loss to the patient 
and to his emploj er 

These cases are excellent examples of what 
can happen following an acute sudden thrust 
against the lower thigh when the fulcrum is 
quite close to the knee joint Although other 
cases similar in character with the same result 
might be cited these were considered tjpical 
The pathologx demonstrated at operation 
impresses one with the great importance of 
immediate apposition of the damaged struc 
tures It IS unfortunate that surgicil text 
books in particular orthopedic ones either fail 
to mention the treatment of this disturbance 
or suggest that a splint be worn for a 



i6o SUPGCr-i r\^FCOLOG•i AND OHSTLTI ICS 



fortni[jht and the patient should deviate his 
bod\ \vei|,ht from the ligament bv ualkin'^ 
with his toe turned in— if the measures 
menti ined fail to restore stabilitv the re 
construction of the injured ligament should 
be considered i ) 

The important factor at the out et of mJi a 
problem is individualization if a patient his 
an injurv of the part which has resulted in 
nothing other than fluid in the joint without 
an increased ran^e ot lateral mobilitv a short 
period of rest foUov ed bv ph>siotherapj will 
suffice but when the range of mobility is 
increased 15 degrees over that of the other 
knee (and this compari on is important be 
cau e of the tremendous individual vanifion 
in the rang! of lateral mobihtv) then is 
necessaril) a ev ere laceration of the ligament 
if not a complete tear It is impossible to lav 
down anv hard and fast rule but it would ap 
pear m general that such an inc-rease m range 
of mobilit> usuillj Is, the result of a complete 



tear of the structure ^\henthl occurs there 
is the pos ibilitv of interposition of fat nr oi 
the fascial insertion of the sartonus as in the 
previously mentioned Cci e which mav prevent 
natures producing a sound union Fuither 
there may bedama^e to thescmilunar cartilage 
which at an earlv period after injury can onH 
be determined bv visualization I'hi'? latter 
disturbance is perhaps of less importance thar 
a knee with abnormal lateral mobility requir 
mg a late reconstruction which at best rarely 
gives a result so satisfactory a immediate 
approximation of the torn structures Rupture 
or tear of the crucial ligaments has raiel 
accompanied the cases which we have en 
countered There has been no anterior or 
posterior displacement of the tibia except in 
Case I where a severe laceration of the po te 
nor cap ule occurred and permitted moderate 
interior displacement of the tibia \ majority 
of the damaged rucial lio-aments seem to 
produce no disturbance in function provided 
that before the part is placed at rest no ob 
struction to complete flexion and extension 1 
present 

MacGuire U) fo’lo mg the dissection of 
several fresh knee joints found that after 
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se\cnng the 'interior crucnl ligament hjper 
extension 'IS definitely limited by thcl'ittr'il 
ligaments and posterior c'lpsule Ihcrcforc in 
the presence of a lacer'ition of the intern'll 
lateral 'ind anterior crucial ligaments an early 
complete repair of the internal lateral ligament 
produces a stable joint 
We haxc recently been able to compare the 
results of four cases treated by immediate 
suture with a like number subjected to late 
suture after the patient had walked upon the 
part for some months Uniformly there was 
greater stability in the former group 
It IS unfortunate that so many surgeons still 
feel that the endothelial cells of the synoxul 
membrane have less power to withstand and 
combat bacteria than have the cells of the 
peritoneum or pleura This fear of sepsis by 
the surgeons has too frequently turned the 
balance against the patients receiving adc 
quate and rational therapy 
Moorhead (5) reports a senes of 49 cases of 
arthrotomy for internal derangements of the 
knee joint with pnmary union m all cases 
without stiffness of the joint after operation 
During the past 3 y cars w e hav c operated upon 
1$ cases of the same type with the same re 
suit Moorhead says further Certainly no 
one could ev er accuse the profession of hav mg 
erred upon the side of too frequent surgery of 
the knee joint as has been the case in many 
other conditions — it might even safely be said 
that there has been too great conservatism and 
the patients hav e suffered the mistake through 
lack of education of the medical profession 
In view of the increasing number of these 
acute joint derangements we should begin to 
analyze the results of various types of treat 
ment Iherc has been too great a tendency lo 
resort to mere fixation of the part over a pro 
longed period without appreciation of the 
handicaps which have been placed in nature s 
" ay of producing a restoration of the lacerated 
tissues Those who do not favor immediate 
suture have contended that the ligament is 
usually shredded so that adequate approxima 
tion and anchorage of the sutures cannot be 
obtained — this we have found to be the ex 
ception rather than the rule Usually in our 
experience the tear is a rather sharp transv erse 
one which is easily approximated 


It IS hoped that in the near future a senes of 
these cases will be presented from the Ortho 
pedte Services of two institutions m one all 
cases with complete lacerations treated by 
immediate suture and in the other by fixation 
and apparatus only m such a manner can a 
sufiicicnt number of cases be compiled Final 
examination of both groups of patients if 
possible will be made by one who has had no 
part in the treatment so that his impression 
will be entirely unbiased 

C\SF3 No 109769 Displaced scmilujiar carli 
!a(ie of the left knee excision of cartilage ititk complete 
return of function 

An adult male 65 years of age an official of the 
Lakeside Hospital was admitted because of pam m 
thclcftkncc His previous history was unimportant 
Two months before while on a camping trip in 
Colorado he had stepped down from an elevation of 
about ij inches with the left foot the leg was 
rotated inward lie noticed a sudden sharp pam in 
the left knee he was unable to stand on the leg for 
several minutes because of pam The knee became 
swollen and during the succeeding week he had 
seven or eight seizures of acute pam the major 
portion seemed to be on the internal aspect and 
several times the knee locked He consulted an 
orthopedic surgeon m Denver who first strapped the 
leg but on account of the persistence of pam and 
swelling a plaster cylinder was applied Upon his 
arrival here 2 days later it was suggested that he 
wear the cylinder for at least 2 weeks There was 
persistent pain m the joint for i week during which 
time he v%asofI the leg At the expiration of 2 weeks 
the plaster was removed there was a small amount 
of fluid in the joint Crucial strapping was applied 
and worn for several days a considerable amount of 
fluid rcaccumulated m the joint so that it seemed 
wise to apply alight plaster cylinder which was worn 
for a period of 3 weeks Upon removal of this with 
crucial strapping the fluid reaccumUlated and the 
pain persisted so that it was thought best to remove 
the cartilage 

The physical examination showed a well developed 
and well nourished man whose appearance seemed 
hardly equivalent to his years The heart lungs and 
abdomen were normal The left knee was slightly 
swollen The patella was just ballottablc with an 
increase of one inch in the circumference of the left 
as compared with that of the right There was 
definite tenderness to pressure over the neighborhood 
of the postenor internal joint space A complete 
range of flexion was possible although it produced 
considerable pain upon the internal aspect of the 
knee joint There was no increase in lateral mobility 
The blood pressure was 120 — ’75 The urine and 
blood were normal A roentgenogram of the knees 
showed no evidence of pathology 
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He had suffered a \ariing degree of pain continu 
ously since the injury in spite of the various methods 
of fixation Invicvv of the negative roontgenogriphic 
findings the history of locking and tendern ss over 
the internal joint space a dislocated internal semi 
lunar cartilag was thought most hk Iv 

Following the usual 24 hourpre operalivcpicpata 
tion the class cal incision 1 as mad over the internal 
aspect of the knee E posurc of the cartihg sho cd 
that the posterior cornua was entirely free and 
rotated underneath the bod\ of the cartilage ith 
a small bulbous tip resting to ard the periph rv 
(Fig 2) The part w sremoved the jo nt other vise 
appeared normal The patient made a normal con 
aiese nee Phssiothe apj was begu at the end 
of one V cck Motion of the part gra Jualh increase 1 
Since beginning to walk the pati nth s experienced 
no discomfort There is a range ol deg e s of 
flexion and the patient is able to attend to his usual 
duties without discomfort 

It IS rather unusual to encounter such a 
severe and complete tear of a semilunar 
cartilage m one at the age of 65 since men of 
this age leas often subject themsciv e> to stress 
and strain which predispose to these injuries 
It IS of further interest that this patient was 
never enttrelj free of pain at an> time follow 
ing the injurv This is easil) appreciated 
when one considers that the posterior cornua 
of the semilunar was completely folded under 
neath the body of the cartilage where it re 
mained until remov al This ty pe of pathologv 
IS rather unusual since in an analysis of 117 
cases by Pobert Jones there were 
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Enlargement of the cornua into a bulbous 
tip IS a common behavior following complete 
tears The feature of its complete rotation 
through a sagittal arc of go degrees to remain 
fixed m this position suggests a much more 
severe degree of trauma than the history in 
this case indicates particularly when one 
remembers that the posterior horn is most 
firmly attached to the non articular area 
between the tibial spine and the attachment 
of the posterior crucial ligament 

Casf 4 No 5066 Loose body n Uf( k ejo I 
remov I oj body co plcte r covery oj fut clto 


A married white school teacher 50 jears of age 
was a Imitted to the Harbin Hospital on D cember 

3 1923 with the complaint of pain in the left knee 
HerprcKnldifTculty appeared 8 years before hen 
for a period of about ■? day s she noticed an aeb ng 
pain in the left knee Iti as not particularly troubi 
some until one year b fore when moderate s elli g 
of the part appeared The pain which \ as a hi g 
in character and local zed beneath the patella k pi 
her awake t\ 0 nights The e was si ell ng which 
persisted (or about 3 days Folio ing this hen 
\ alkmg she frequently noticed a sharp pim m the 
knee an i upon several occasions the part had gi ea 
av beneath her Four days before entry she fell 
striking the knee against a tree and al the same lime 
shegaeth left! gaslight ti 1st Swellingappear d 
and an aching pain k pt her a akc at n ght 
The p St h storv was un mportant c cept f r 
pneumonia 35 vears before F vc vears p cvio s!> 
she had had a mild att ck of influcn a Ti 0 yean 
before the tonsil \ ere r moved because of aching 
in the kn e dur ng atmospheric changes 
Thcphvscalc amin tionshov ed a well developed 
female Thctc th cr g od th tons liar fossn ere 
clear th heart lungs an 1 abdomen we e normal 
The left kne was one half inch greater in cut m 
f ctic than the right vith a slight i cr as 
svnovial flu <1 and m rked crop tation on mot 0 A 
small m v blebody wh ch appear d tote about th 
sue o( an acorn could be palp ted 1 the out* 
capsule of the kne jo nt There was molerate pen 
articular th ckcni g hil the ra ge of joint moti 
was norma) The un e and blood i ere norm 1 
Roentgenogramsofthekn esho edsomesharpea g 
fthcspi cs of the tib al tuberosit swithaglobul 
shado of increased dens tv in the outer jo nt spa 
The left knee was explored for the loos bodv 
FoUowi g an 8 hour p ep cation of the skin v ith 
ale holandbichl ride a d under ether anisfhes a a 
hn ar me ion 2 in hes in length \ as m d Etc al 
tothcpatcl! Thr ugh th subcutanco t seethe 
to sc bodv ould be palpated It as tr nm cd 
V thaUvthcpn nd the ncis nwascar ddoi 
upon It The b dv was fr e in the joint and about 
I cc tvmete in di m ter E pi ation of the joi t 
f led to I veal othe lo c bodes present The 
o d as Josed in the u ual ma ncr 
The p st pcnli e cours wasu eventful wltn 
pati nt as discharged 10 davs f II ing 

\ foil w up Ictt m *!cptcmb o 6 tat d 
nev th nk of my k ce and have n 1 1 1 to 
a do lot (or it s ncc > u d smisscd me from v u 


c rc 

Casf 5 Iv C070 Osl d ^ ^ ,c 

I ype Irop} ted mj p lellirf tp i -I; 

6 die <t s K / 1 / pat ll fd p d compkt r 
c y ff t t on , 

A marr d Italian str et peddler 47 vear I s 
ent re I the Lakesid hospit 1 Dccemb r ig 5 
th compla t of pai n the ght k , 

abiltybcga 2y rs b f c v h 
down from th curb he felt a sudd n sharp pai 
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upon the inner Jatcnl aspect of tht nght kmt joint 
This pun remained locilizcd omc\lial shirp 
m chanttcr md was cyaggernted \)> inotim and 
weight bearing The knee immediatih betamc 
swollen and was o painful that his uluUu a et< 
hniited The pain sjoi h sub«;idcd until i week 
before entry when it recurred and forced him 1 1 lied 
Climbing stairs produced the maximum imounl of 
pain There was no historv of lotVmg 
His past history was rather unim\ ort mt 1 here 
wasnohistorj of trauma exerpt that I M iri rt i us 
1> he had bumped the right knee agunst tht hr ike 
handle of itord truck whi h product d xorme for 
onlj s dajc lie was the father of a famih of st t< n 
children alllumg and well Thttewasnohi ‘oix tf 
prexious infection He dtnud \tnere Itit\t 
The physical examination wasunimport ant except 
for the right knee which was 4 centime ters greater an 
circumference than the left The. piieUa w es 
hallottable Slight increase m urfa e he it w vs 
present but no redness Moderate tenderness to 
pressure existed oxer the region of the miernal loint 
space with crepitation upon motion 1 kxion eau e I 
considerable pain beneath the patella and was 
limited about 60 degrees There was complete tx 
tension wuh no increased lateral mobditx t ar lul 
searching failed to rexeai anv foci <f infuiim 
Roentgenograms showed two small ralcihed Kelus 
111 the lateral urface of the joint space with in area 
of irregulantj and decreased densux 1 5 centimeters 
m diameter oxer the inner condxlc of the femur and 
also a rither smooth shadow of increased densitx 
extending from the lateral cortex of the upper iibn 
DCiow the cpiphxscal line The latter suggested an 
osteoma Aspiration of jo cubic ccntimcUrs of fluid 
from the knee showed a cloudy straw tolored rather 
viscid fluid A smear showed about eight large 
mononuclear c Us per high power field Cultures ard 
guinea pig inoculation were negative An arthro 
pneumogram was made at this time which showed 
the hj pertrophicd infrapatellar fat pad and the loo e 
bodies quite clearly (Figs 3 and 4) The tempera 
tore white blood count and urine were normal A 
diagnosis of osteochondritis dissecans and hxper 
infrapatellar fat pad was made 
The knee joint was expo cj through a patella 
splitting incision which rexealed a rather by ptrxmic 
sinoxial membrane with villus tabs throughout the 
joint (Fig 5) A loose bodv XX as found free in the 
mfr matellar portion of the joint about the izc of a 
small butter bean There xxas a multiplicity of tabs 
hanging free in the joint The ala ligaments and the 
*JR'tmenlum mucosum were mirkcdlyhvpcttiuphicd 
iherc Was an irregular area of erosion extending 
about 7 millimeters m depth and i centimeter in 
diameter upon the inferior mesial condyle of the 
lemur The larger fibrous tabs wert. excised toother 
with the infrapatellar fat pad A complete sxno 
lectomj was not done The lomt was closed in the 
usual manner The patient made a normal po t 
oporaiixe convalescence The wound healed per 
prmaiit Histological examination of the loose bodv 


showed hyaline cartilage and a considerable q 
of white fibrous conncctuc tissue xvith a fairl; 
swe infiltration of soft li«suc by small Ixmpl 
The patient xxas in the hospital for a pen 
weeks Physiotherapy was begun 10 da\ 
operation Hie patient returned to his worl 
end of a month following operation and a fo 
leUtr from him 2 years after operation stat 
he Could not return to the dispensarx bccaus 
work that he had had no pam or disabiliti 
knot since operation 

tx F 6 iSo 115277 Loose bodies m ri£ 
joint v.tlli flc-cion deformity of ihcjovit hypn 
osleo arthritis exploration of the knee joint 
if loose bodies cerrectun of the flexion deform 
c vipfele fccoierv of function 

A married white female 50 years 01 aj 
ttfwrrvd to the hospital September I 1026 ' 
ofsexerc pain and lockingof the right knee I 
perfectly well until 2 years before when a 
sharp pam appeared upon the internal aspcc 
nght knee joint It was distinctly worse upo 
ing and occasionally kept her awake at nijh 
knee became swollen shortly after the inilii 
and b cause of this pam she consulted a bon 
without relief Later a physician was consult 
treat tiJ hi r with (inthermv for several weeks ’ 
improxcmcnt A chiropractor was then sci 
manipulaicd and massaged the part She mai 
that there was complete relief for a penc 
months afterward I ollowmg this however 
again became pamful and up to the time of ad 
then had been intermittent swelling of th 
Prolonged periods of test gave relief Dur: 
preceding 3 months the knet had occas 
locked and the part had become progrcsiixclv 
Her past historx was unimportant except! 
vn the left arm 2 y ears before which was con 
to be neuritis There had been a moderate 
of ronstipaUon I oentgenograms of the t< 
this time showed two suggcsiixe areas of absc 
Ihe physical examination showed a fer 
axcrage height somex hat overweight The: 
many crowns upon the teeth with modcrab 
vuis The tonsils were atrophic and sor 
injected The heart lungs and abdomc 
normal The upper extremities and left leg ap 
to be normal while there was about s ccntini' 
atrophy of the right thigh and talf The kr 
flexed at an angle of 35 degrees from a straigl 
extension beyond this point was impossible 
was moderate crepitation and the patella w 
placed somewhat toward the outer condyle 
femur The part shoxxed a moderate genu x 
with thickening of the periarticular stru 
especially in the neighborhood of the mfrap 
region and some tenderness m the neighbor): 
the suprapatellar pouch Deep pressure ehci 
irregular resistance xvhich suggested loose ' 
She was able to walk with the knee flexed 
Roentgenograms of the knee showed hy pen 
changes of the joint (Figs 6 and 71 Thex 
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several calcifi d masses m the upper outer supra 
patellar pouch 1 he urine and blood ire n rmal 
The reml /unction «as 55 per cent in 2 hours The 
blood pressure as 150 — 90 

In view of the cons derahic disabihtv hi h the 
patient ufler d it seemtd wise to remo c the loose 
bo lies huh w re present and stret h th knee into 
extension 

rht. sk n over the region of th kne vasp jar d 
4 hours before operation Ihcjont vas xposed bv 
the pat Ih splitt ng incision Ih svnovni m m 
br n showed considerable cedema and hr p scmia 
The suprapat liar pouch in its mesial porti n as 
ol lit rated three fr e bodies a h about Ih si cofa 
small pc an \ c fouid in the oute upnpal Ihr 
pou h Three other bodi s about th sue of small 
p -IS cr found hangin bv n r \ pedicles There 
as almost an ntire absence of carlil g b n (h 
th patella and o cr the condvies of the f mu The 
semilunar cartilag s were intact although the m sal 
on as some hat flatten da Js i fotic Multiple 
small bodies about the size of a pm heal ha g g 
fr m small shr ds were pr s nt thr ughout th 
s\ no lal ca ity A mode ate sized po twn of hvp r 
tr phied infrapatellar fat pad s ex t ed The I g 
ras stretch d out to complete evt $to a dtb fart 
placed in 1 plaster cylinder The p ti nt m Jt 
n une entful postoperat ccon al sc nc Ih si 
thcrap lasbegu at theend of to Jn\$ \ thgr jual 
incr as n eight bear ng She rapidiv r gamed us 
of the part ani as able to \ alk ithout support 
g > cks aft r operation The pat ent v s sc n o e 

V ar folio ng operation ndshest tedth tsh had 
had no d scomfo t or pa n m the k ce s n c lea ing 
the hosp tal the ra gc f motion as omp] tc 

Case 7 ^o i 76S9 One art/ r l s ( til us t\p ) 
f k tees sy ft clot y of left kn e u th el f f pa n 
ard jti III I 

\ hitemalc 3 \ cars of age entered th L kes 1 
Ho pital Feb ua v 7 rgz? with th complaint of 
pa n and s clling of both knees H had b cn pir 
f ctlv well until F bruary r tg 2 he h noticed 
pa n in th left knee It i s qu tt s ver but h 
c ntinued with h s v rk that day D nng th 
vening the pain became more sc ere he had a 
chill an iwa fc ish F sc cald>spc ouslv 
he ha I had a cold hich gc dually imj r ved T o 
lavs ft onset f pain in the I ft koc the sam 
cond lion develop di the ghtk t H co suited 
a doctor s d ys aft r the onset Flui I s v ith 
Ira \n from the I ft knee and he state 1 th t it v s 
cl ara d mber in color The fluid i cun d and the 
pain \ ers ste 1 L cal heat as appi ed thout re 
hef On M eh t he entered the hospital here h 
ren inci for 3 mo ths H was g ven a vacci 
wh h p oduced c sid r bl re ction f flowing 
i h eh thtr wasdefi itcimpovcme linbothknee 
II was d charged from th hospit 1 at the I of 3 
m ths Th knee were sC swol/cn and somci hat 

st ff 

Thr c months 1 ter roentgenogr ns v ere t ken 

V hich he cl imed shoved no evidence of disease 


He r turned to work in a bakery about thi (me 
an 1 i as able to carry on with h s v ork until th 
coll leather when pain and s\ ling recurd 
\arious types of physiotherapy were tried i ithout 
much r 1 cf during the succeed g year and b cause 
of the s vcrc pain he i as g ven morphine by the 
doctor an 1 this subsequently result d in morph n 
ad iiction he took from 8 to i grams a day unt I a 
t V months before admis ion when he discontinued 
the h bit voluntarily The pa n and s\ ellingin the 
knees had persisted v ith little change to the time of 
a Jims loij He entered the hosp Cal with thi com 
plai t 

Ills past histo y revealed that at the age of 7 years 
he a h t in the right eye \ ith r ulting loss of 
vision The see nd toe of each foot had been am 
putated for hammer toe a number of vears befor 
During the past o y cars be had had a chronic p 0 
ductiv CO gh vhich had been orse in winter In 
9 I h had a gonorrhoeal urethritis which cka d 
up i Ith n 3 ccks and parotitis in 19 0 v ithout any 
compl cation Th re had be n a loss of lo to 15 
pounds during the preceding month 
Thephys cal xaminaiion sho ved a well dev eloped 
some hat poo h nou ish d male The le s of lie 
rght eye us ve v opaque njt/i complete blindness 
(he left pupil was quite regular and reacted to 1 ght 
anJ hstance The heart lungs and abdomen e 
normal ii th knees showed a marked ius fo m 
veiling and the patcIlT fl ated The knees 
(imiud to within o deg e s of complete c tenso 
\ itharangeofaboutSodegrecsoffle ion lalpati 
r vcalcdnoar as Mender ess but rregularbod 
b h noved fr Iv beneath the palpating fi g 
could b felt in th lateral suprapat liar pou h 
Th roentgenograms of the t elh and cle tshow d 
no e Icncc of pathology while hlms of th k ces 
sho d s me obi t at n f the joint sp w th 
part al calcificatio of the ight external em lunar 
artiitge and sharp tib a) >p ncs I he blood p essjc 
V s no -65 

The flu d from the knee as st aw colo 1 ana 
CO t I many ound cell The cult r v as 
negat c Ouinca pig mo ulalion fail I to shov 
( b r ulos Pr tat c sm ars sho d a few 1 u 

c I shut 01 t acellular d plococ Th spul oi 

sho dnotulcrcl b cilh The bio dUas rman 
a d Was c mann up n flu d from th k cK 
g live The ur n w snoim lupont oc mina 
lions Thel ucocvt s numbeic 1 7 00 cr ihrocyt s 
4 350 o o and ha;m g ob 80 pc ent A lumbar 
puwctu c showed n mal 1 traspi 1 pressu Icar 
fluid 4 c 11 no globulin and th sp al «uu 
Wass rmann was neg Uve It as thought that hi 
disal) I tv T suit I from a v llus arthrm a j m 
VI w of the ptrs I nee of the d tu h n e ih di a 
pro edutc of syro ectomy of tl e 1 ft k cc cemca 


Under sp 1 jnirstb a a 7 h p t lU spl tl nfi 
me on as m d tr the 1 ft knee (F g 8) t 
posur of Ihe jo nt veakd a 1 rge amount f c) ar 
amber flu d There was marked 11 hyj ertrophv 
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of the s>no\ial membrane scattered throughout the 
entire )omt The cartilaginous co\enng of the ton 
djie patella and tibia appeared relati\e!\ normal 
Ihe hapcrtrophic tabs were excised and all of the 
accessible haptremic s>no\ial membrane wi 
curetted The infrapatellar fat pad was txii ed 
The tourniquet was removed and the wound wi 
sutured in the usual manner V plaster splint w i 
applied from the groin to the toes with the knit in 
15 degrees of flexion 

The patient made a satisfactorj convalisum 
except for a rather high rise of temperature whieh 
reached 30 5 degrees C on the third da\ aft ropin 
lion Within 7 dajs however it had destmk I to 
normal The wound healed per primam Ihvsio 
therapv was begun at 10 davs after operation In 
weeks the patient was allowed up with trutehis and 
was allowed gradual weight bearing until 4 weeks 
after operation when the crutches were Jistarled 
fic was discharged from the hospital on \pni i 
after a period of 34 dav s in the ho pital 
The histological examination of the tissue showe 1 
multiple foci of Ijmphoid cells surrounded b\ a 
deposit of loose connective tissue Certain sections 
showed papillomatous processes cut in cross section 
and nchh infiltrated with leucocytes and Dund 
cells The pathological diagnosis was subacute ind 
chrome inflammation non tuberculous in char icter 
UnfortunateK it wasimpossible for this patient to 
have physiotherapy after leaving the hospital His 
ability to walk gradually increased there was no 
rcaccumulation of fluid in the joint and no pain In 
view of the marked improvement m the left knee 
the patient returned to the hospital Julv loi? with 
^ ^equest for the same operation upon the right knee 
“ this time the left knee showed onU periarticular 
thickening without fluid (Figs 9 and to) it was 
painless and there was a range of 75 degrees of 
flexion 

It IS not the purpose of this paper to classify 
or to discuss the various types of arthritis It 
so happens that se\ eral of the abo\ e cases m 
which loose bodies were present occurred in 
P'ttients with an obvious prohfcrativ e type of 
arthritis and so far as tcrminologv shall be 
spoken of Under the rather general name of 
osteo arthritis in our experience by far the 
peater proportion of the patients with loose 
bodies m the knee have osteo arthritis We 
rire here interested primarily in the surgical 
aspect of this disturbance realizing that in 
these cases with advanced bone change it is 
tarely if ever possible to eradicate the disease 
omplctcly In properly selected cases how 
Vi possible to give complete relief 

hue in others function can be tremendously 
iniprov ed 


In all of our cases there has been a definite 
degree of improvement A search for the 
etiology of the osteo arthritic changes was 
earned out most thoroughly m ah cases but 
since this is primarily a consideration of the 
surgical aspect etiology w is not discussed 
One of our most gratify ing results occurred in 
a patient who had been incapacitated for 4 
months unable to get around except bv the 
aid of crutches without any use of the right 
kg because of sev ere pain beneath the patella 
upon usage The roentgenograms failed to 
show anything other than some atrophy and 
sh irpemngof thetibial spines and tuberosities 
Ml previous measures such as physiotherapy 
and apparatus had failed to give relief with 
certain misgivings the joint was explored 
through a patella splitting incision and noth 
ing other than a hypertrophied infrapatellar 
fat fringe was found to account for the pain 
I his was excised It has now been 6 years 
since operation and the patient reported a 
short time ago that there had been no discom 
fort or disabihtv in the knee since operation 
\ cry little emphasis has been placed upon 
the frequency with which loose bodies occur 
m the knees ol patients with osteo arthritis 
further there has been a lack of enthusiasm 
for their remov al R ecentU sev eral cases hav e 
been encountered w here loose bodies hav ebeen 
responsible for a complete disability and their 
removal has resulted in a complete return of 
painlci>s function The period of postoperativ e 
recovery has been short the wounds have all 
healed per pnmam and the stay in the hospital 
has rarely exceeded three weeks 
The incidence of occurrence of true osteo 
chondritis dissecans has been v ery low so 
that our atitntion here is largely directed 
toward the ostco arthritic tvpe Case 4 
showed such slight changes in the joint that 
it might have been classified as a true osteo 
chondritis dissecans although the sharpening 
of the spinous processes was thought to repre 
sent a mild osteo arthritis Senile changes in 
joints as presented by the roentgenograms are 
frequently difficult to differentiate from a mild 
osteo arthritis and the presence of svmptoms 
of osteo arthritis is often the deciding factor 
It was impossible in this case to sav whether 
trauma play ed a part m production of the 
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body the singuhnt> of the bod> the Hck of 
\ isible gross ch'inges m the joint and the fact 
that y\ithm 4 jears the patient has had no 
further trouble would stronglj suggest that it 
might ha\e been traumatic in origin This 
loose body was fret, in the joint quite smooth 
and oyoid in outline there \yas microscopn. 
e\ idence of cartilage and librous tissue Bod 
ics of this type tend to occur m pouches or 
reccssc of the s> noy lal membrane yyhere the> 
remain without chinge of position the) ma> 
reach a large size Because of their tendency 
to remain in one position they rarel) cause 
symptoms and arc often discoxcred acciden 
tally 

The loose body which occurred in Case ^ 
probably arose from the cartilage and should 
be termed a s>noyial chondroma 

The e\traordmar> degree of hypertrophic 
changes in Case 6 are quite striking as well as 
the carl) return of satisfactory function The 
history is quite interesting the disability 
extended oyer a period of 2 years during 
which time she had practically eyery form of 
therapy with brief periods ol relief until the 
deformity plus the discomfort final!) forced 
inactivity An illustration of the attitude of 
the medical profession toward surgical inter 
ference was brought forcibly to our attention 
in this case Shortly before coming into the 
hospital he had consulted a nationally 
prominent internist who had adyised that if 
the loose bodies were remoyed the knee joint 
would certainly be stiff There is little neces 
sity for detailed discussion of the pathology in 
this case since it is a rather ordinary type of 
hypertrophic osteoarthritis except for the 
unusual number and size of loose bodie 
present Unfortunately the artist \yas not 
asked to make drawings of the bodies but an 
idea of their relatiye size can be gamed from 
the roentgenographic appearance Since no 
detmitc etiology could be demonstrated at the 
time for the osteo arthritic change and in 
yiew of the numerous synoyial tabs it was 
felt that an early recurrence might take place 
It has noyy been one y ear since operation and 
no signs hax e appeared 

Case 7 is an example of a prolonged dis 
ability yy hich had resisted ey ery possible form 
of conseryative therapy The patient had 


become worthless to himself as well as to 
soact) and to make matters worse dunn the 
course of his di'^comfort had become a mor 
phmc addict following theadministration of a 
few doses by a doctor for the relief of the pain 
Both knees presented massue swelling the 
r suit of villous hypertrophy with a large 
amount of fluid while the articulatm portions 
of the joints yyerc relitiyely normal It is 
interesting to note that such a process can 
persist in shin quo for such a Jon^ period 
riierc was little choice of therapy since eyery 
thing except actual remoyal of the offendin 
synovial membrane had been tried without 
satisfactory improvement Further it was 
not possible to unearth any factor out ide 
the joints which might have been responsible 
for the disturbance other than the history of 
an old chronic bronchitis The blood \Vas er 
mann did not seem sufllcient and thus the 
fluid from tlic knee was tested with a ne ative 
result This case then appeared to be an 
excellent one for synovectomy at least as a 
trial procedure upon one knee Since Key s 
(3) experimental work upon sy novial regenera 
tion wc have approached these problems with 
less he itaiicy althoUj^h as yet we are unable 
to understand \h) the regenerated synovial 
cells should differ from their predecessors m 
their behavior A pre existing focUs of mfec 
tion or disturbed metabolism mioht produce 
the abnormal behavior of the cells later to be 
corrected at any rate before the repeiieraled 
cells begin their function This explanation 
will not ht all cases and to postulate that there 
IS less tendency for proliferation and hyper 
activity of cells following injury is contrary to 
the physiologic activity manifested in other 
tissues for when there is demand for repair 
dunng the early stages particularly the 
quantity of cells is usually m excess of the 
normal requirement The result in this ca e 
was highly satisfactory the excess fluid and 
the pain were completely relic\ed while 
there was a range of 70 degrees of painie s 
motion The operation afforded such re id 
that the patient voluntarily requested the 
same treatment for the other knee this v as 
earned out only a short time ago and promises 
a better result than the former operation 
because of a greater ran^e of motion 
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SUMM \R\ 

The primary purpose of this paper is to 
empha'^ize the importance of earl} surgual 
correction of complete lacerations of the 
internal lateral ligament and capsular teirs 
of the knee joint m preference to iixalion and 
apparatus alone There has been a consnkra 
blc increase m the incidence of these injuries 
due to the greater number of automobile 
accidents Late repair is rarel} so salisfatt«>!a 
as the immediate approximation of the lorn 
structures and further it is the impression that 
thcbe patients so treated suffer a shorter jienod 
of disabilit} T\\ 0 representativ e cases from a 
group of 16 arc reported m detail An unusual 
laceration of the posterior cornua of an internal 
semi lunar cartilage IS discussed the persistent 
pain even with the part fixed was explained 
b} the position of the torn cornua Rcmoxal 
of the cartilage ga\e complete relief 


Several different tvpcs of loose bodies in the 
knee joint arc considered their removal re 
suited in complete return of function S>no 
vectom} of the knee joint is considered a 
patient with villous arthritis and h}drops was 
subjected to this t}pe of operation and satis 
factor} results were obtained 
ui rr RPvcrs 
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THE EFFECT OF IODINE AND TH\ROID FEEDING ON THE 
THIROID GLAND 


An Experiment vl Stud\ 

Bv U B MOSSIR MD Tn!!- nrir iv 

\MI ml! B I I II S g 


F or sc\eral jears we have accepted 
Plummer b theor> as an explanation of 
the eflect of iodine on the course of 
h>pcrth>roidism He believes that the toxic 
goiter secretes an abnormal substance which 
has been designated deiodized thjroxin and 
that iodine exerts its benehcial effect b> 
suppKing the iodine radical to this sub 
stance 

I ccent investigations however have cast 
considerable doubt on Plummer s theory as 
the following facts attest 
I The theoretical abnormal substance has 
not been isolated its chemical formula is 
unknown 

3 The theory fails to explain the relapse 
following an initial temporar) improvement 
lyhen iodine is given to patients with hyper 
thj roidism 

3 Several observers have demonstrated 
that the picture of h\perth>roidism can be 
constantly produced m the experimental 
animal by intravenous administration of 
normal ihj roxin (3 5) 

4 Administration of iodine has no effect 
on the course of experimental hjpcrthjroid 
ism I e there is no effect on the circulat 
ing thyrotoxic substance (5 5) 

5 The studies of heinhoff and Cattelf 
who took specimens from patients before 
and after iodine medication have shown that 
an involutional change occurs in the gland 
itself (i 4) 

In view of this evidence it becomes m 
creasin^jlv more difficult to accept I lummer s 
theory It is certainly much more logical 
to assume that iodine exerts its effect at the 
seat of production of the thyrotoxic substance 
than on the circulating toxin It was there 
fore to determine something concerning the 
effect of iodine on the thyroid gland under 
various conditions that the following studies 
were made 

ImhDptm ISgydRfs hS 


Adult dogs that had been fed the usual 
animal house mixed diet for several days 
were used During the observation penod 
they were kept on this diet which was varied 
only by including iodine or thyroid extract 
Small specimens were removed from the 
thyroid gland at the beginning of the ob 
servation period at intervals after giving 
medication and several months after the 
drugs were discontinued 

Group I After a section had been removed 
for microscopic examination the dogs were 
given lodmemthe form of Lugol ssolution lO 
minims daily for 6 weeks at the end of which 
time a second biopsy was done After an 
interval of several months during which m 
medication was given another biopsy was 
done 

Group After prebmmary biopsy the 
animals were given thyroid extract m m 
creasing quantities until they exhibited symp 
toms of hyperthyroidism A second section 
yyas taken Iodine yyas then gi'en lor 6 
weeks at the end of which time a third ection 
was taken After a rest period of 3 montha a 
fourth section was taken 

Group 3 In this group the rotation of drugs 
yyas similar to that in Group except that 
the thyroid extract was continued dunoj, the6 
week period tint the animals received iodine 


RESULTS 

The histological picture of the specimens 
removed from different animals after similar 
rotation of medication showed considerable 
variation the most frequent variation hem 
an absence of the typical iodine effect As a 
rule however the histological picture was 
similar to that seen n the pbotoiucro^rap 
here presented 

Group r Figures i and are photomicro 
graphs of the low and high magmfication oi 
the thy roid gland of a normal dog Figure 3 
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n? 4 

p I '^’Ormal th\roid gland of (lo„ Low power 
Same High po\ er 

^ ‘S 3 ''ection from same animal after bein 
loaine for 6 weeks Low po er 



Fife 5 


ti 4 Hiji power I hotomicrograph of same ection as 
sho %n in I V ure 3 

{ d Fi s Same animal after a rest period of > months 
Lo power 


and 4 ire from the same dog after rcceuing 
iodine for 6 eehs As compared to the norm'tl 
ghnd It ^\lU be noted that the acini are 
distended 3\ith colloid and uhen seen under 
higher m ignification the cells lining the 
distinctK flattened It is reason 
able to assume that the ingestion of lodint 
has produced an increase m the amount of 
colloid 3\hich in turn has produced bj com 


pre'ision a \er\ esident distortion of the 
cells This condition mi\ persist for a con 
sidcrable length of time as shoi\n m Figure 
5 uhich IS a 'section from the same animal 
taken after a rest period of 5 months 

Group 2 A normal section is shown in 
figure 6 After receding thjroid extract for 
I month the sections shown m Figures 7 
and 8 (low and high power) were taken It 



will be noted that the effect of th^rold ex 
tract IS practically identical with that of 
iodine (Figs 3 and 4) 1 e the acini are dis 
tended with colloid and the lining cells are 
compressed The thjroid extract %\ij> then 
tfisconfrnuecf and iodine was t,‘^ea loc 6 
weeks at the end of which time a section was 
taken (Fig 9) This section hows practi 
calh no change from that taken after thyroid 


medication In a few of the sections the 
amount of colloid was slightlj increased \11 
medication was then stopped for j month 
\t the end of this period ections were again 
taken (Figs 10 and ii) The morpholo i 
cal change in these sections is \ er} tnling 
When compared to the normal gland of the 
same animal (Fig 6) there is no similarit) 
of structure The amount of colloid is greatlj 
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Dg 15 Fife 16 17 Fig 18 

Fi 12 ESect of iodine ingestion on a noroul human admiwstTaUonof iodine lias upon hyperplastic toxic goiter 
thjTQid I^w r>o \cr 

Fit, 13 T>'pical eCect 0! lod ne on hyp rpla tK toxic Fi Same High power 

go ter Low power F " i Effect of prolonged lodme admini tration on 

Fir 14 Sam High power hyperplastic toxic goiter Low power 

Fig 1 Section sho Mng the effect wh h the prolonged ti*' 18 Same High power 

diminished The cells are detached and he Interpretation of results ^\e are justified 

free in the acini Under higher magmhcation m including from the examination of the 
the cells are granular and the evtopHsm is xanous specimens that iodine stimulates 
xacuolaled This stage iihich occurred \er> the gland to produce colloid This process 

frequenll) after prolonged administration of continues dunng the stage of experimental 

thjroid extract and iodine \\as interpreted h>‘perth> rouUsm As the colloid increases 
as a period of exhaustion the cells are compressed and flattened This 

Groups In this group the same moipho mechanical compression ma> \er> possiblv 
logical changes occurred as in the prexious prohibit at least temporanlv the usual 

group The stage of exhaustion Mis identical seuetorj function of the cells After pro 

'\ith that produced m the dogs in Group 2 longed administration of iodine and thxroid 
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«ill be noted that the effect of fhjroid ex medication In a lew of the sections the 
tract IS practjcalU identical with that of amount of coDoid was sh^htlv increased 
iodine fFigs 3 and 4) 1 e the acini are dis medication was then stopped for 3 month 
tended with colloid and the lining tells are -^t the end of this period sections were again 
compressed The thjroid extrict was then taken (Figs 10 and n) The morpholo i 
discontinued and iodine was gi\en for 6 cal change m these sections is ^ ery 
weeks at the end of which time a section was When compared to the normal gland of th 
taken fTig g) This section sho3\s pratti same animal (Fig 6) there is no simda it> 
callj no change from that talcn after thyroid of structure The amomt of colloid is greatly 
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D I Effect of iodine ingestion on a normal human admm (ration of iodine has upon h^-perplastic tOTic goiter 
thj'TOid I ow poner 

13 Tj-pical effect of iodine on lij'perplasti toxic F 16 Same High power 

Lov power Fi** 17 Effect of prolonged iodine admini (ration on 

ri 4 Same H h power hj’perplastic toxic goiter Low power 

Fi I Section sho Mng the eff ct Nh h the prolonged Fi t8 Same II ^.h power 

diminished The cells are detached and he Interpretation of results We are justified 
free in the acini Under higher magnification m concluding from the examination of the 
the cells are granular and the c>toplasm is \anous specimens that iodine stimulates 
xacuolated This stage \3h1ch occurred \cr> the gland to produce colloid This process 

frequentlj after prolonged administration of continues during the stage of experimental 

th>roid extract and iodine xxas interpreted hyperthyroidism As the colloid increases 

as a period of exhaustion the cells are compressed and flattened This 

Group j In this group the same morpho mechamcal compression may very possibly 
logical changes occurred as m the previous prohibit at least temporarily the usual 

stage of exhaustion was identical secretory function of the cells After pro 

'\ith that produced in the dogs in Group 2 longed administration of iodine and thyroid 
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extract the ctlU become exhausted show 
change of degenention ind jre no longer 
capable of produciii}, colloi i 

FFFECt OF lODIM 0\ lltF MW CRPf \srrc 
TOMC e.oirri 

The morphologic il changes produced b\ 
the administration of iodine to patients with 
primarv hvperthvroidism ha\c been well 
de enbed The acini art usuall\ distended 
with colloid Ihe cells are transiormed from 
columnar to low tuboidal and often art ex 
foliated and degenerated 

It IS interesting to note the elTttt of ledinc 
on a normal human thxroid as shown in 
Figure 12 The aeini are distemled and the 
cells ba\e chano^d from a columnar to a 
cuboidal tape Ihe effect is quite imilar to 
that produced in the experiment d animal 
after iodine feeding (I igs land ) 

Ihe txpical effect in toxic patients wh) 
hax e been operated upon during the t ige of 
maximum improxemcnt is hown m Iigurts 
13 and 14 

The most mtere tiiie, gri up of patients 
from the st indpomt of the present stud\ arc 
those who haxe taken iodine for a prolonged 
period of time and who hi e come to op 
eration after the\ haxe escaped from its 
benefit ^^lc^oscoplc xamination of the e 
specimens shows a maximum effect of iodine 
The cells are often degenerated txfoli ited 
and vacuolated Chnicallv however the 
patients at the time of operation are often 
extrcmelv toxic and represent a considerable 
surgical risk FipUrcs 1^ and 16 (low and 
high powcrl are from a patient who took 
iodine continuousl> for j8 months Idurin 
her pre operative hospitalization the basal 
rate dropped ji points \t the time of 
operation she was considered a serious risk 
although the section shows a maximum 
effect of iodine Figures 17 and 18 are from a 
similar case The patient took iodine at in 
ter\ a! for sev eral months prior to operation 

If the sections from these patient who 
took lodme for several months are examined 
carefulb (Iig !■? j6 17 18) a stnking 
resemblance to the se tion taken from a clo^ 
after prolonged iodine and thj roid meditation 
IS seen (I i„s 10 and li) It would seem that 


prtalongetl iodine administration m these 
pitients has produced a stage of exhaustion 
in the gland similar to that produced in the 
experimental animal 

Consider ition of the facts here presentel 
IS I believe sufficient basis for a theorj to 
exp! iin the action of iodine on the toxic 
goiter When iodine IS lirst gi\en the cel! are 
stimulated to secrete an excessne amount of 
colloid I his colloid tills the acini and mechan 
itallv compresses the lining cells thus re 
iluLing their seeretorv power Less thjroxin 
I produced and the patient shows clinical 
improxemcnt Graduallv the cells adjust 
themselves to the chan^^ed condition and 
resume their sccretor) power The amount 
of thvroxm is thus again increased and the 
toxic svmptoms increase proportionate!) 
Further iodine medication fail to alter the 
production of thjroxin but does continue 
to stimulate colloid production After pro 
Ion td iodine administration the cells be ome 
exh lusted ean no longer produce colloid 
ami on continual 10 line stimulation the) 
degenerate However even 111 the &taj,e 0! 
exhaustion thev are still quite capable of 
carrjing out their pathological function 
1C production of cxccsive amounts of 
thvroxin Ihe microscopic picture xxhich is 
usuallj interpreted as a specific effect ofiodine 
on the thjrotoxic producing properties of the 
cells is in realitv the effect of prolonged and 
extes IV e colloid production 

It IS an intere ting coincidence that De 
Courej ( ) from clinical observations has 
arnxed at the same conclusion regarding the 
elT ct of iodine as is here pre ented 

COVCLUSlONS 

1 In the experimental animal iodine stinwi 
lat s the cells to produce colloid 

2 Colloid retention compre es and flattens 
the cells of the acini 

j The ame effect occurs from iodine ad 
ministration in the pre ence of experimental 
hjperthvroidism 

4 I rolongcd iodine administration to a 
hxperthv roid anima produces a stage 0 
exhaustion in the ^Wnd 

Ihe effect of iodine on the normal 
IS similar to lint in the animal 
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6 Ihc effect of iodine on the In pcrpHstic 
to\ic goiter IS similir to tint obtunui m the 
norm'll of the do„ 

7 After prolonged 'idminntr'ition of iodine 
(3 to I months) to the piticnt nith h\ptr 
pJistic toxic goiter a stage of exhaustion is 
noted This is similar to that producc<i in 
the animal b> prolonged feeding with th\roid 
extract and iodine 

8 The clinical status of the patient is 
not proportionate to the histological picture 


when iodine Ins been taken for a prolonged 
period 

q A theory to explain the action of iodine 
in the patient suffering with hjpcrthxroidism 
IS presented 
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I T IS now gcneralh recognized thatinc\cr> 
case of Graxes disease the th>roid gland 
shows constant pathological changes 
Man> authors agree tint the microscopic 
picture runs parallel with the clinical course 
WTien Plummer proved that the administra 
tion of Lugol s solution was followed b> a 
striking remission in the toxic sjmptoms a 
search was at once begun for an anatomical 
basis for this fact 

Rienhoff Cattell and Giordano m this 
country and Merke in Switzerland con 
eluded that after iodine medication the ex 
ophthalmic goiter shows such a high grade of 
mxolution that it resembles the normal gland 
or colloid goiter In seven cases of severe ex 
ophthalmic goiter Rienhoff removed a por 
tion of the gland before any medical treatment 
was given and compared it with the gland 
which was later resected after the administra 
tion of iodine Merke likewise made a com 
panson of tissue remov ed from the same gland 
before and after Plummer s treatment but his 
first excision was combined with ligation of 
two or more th>roid arteries 
Rienhoff s method is ideal if he succeeded in 
making the first excision without ligating any 
of the thv roid arteries It is difiicult to under 
stand how he could remov e a large portion of 
the gland including the w hole upper pole with 
out interfering with the blood supply Wc 


know that ligation of the thyroid vessels 
causes changes similar to those described b\ 
RienholT This being the case it is necessary 
to use great care in drawing conclusions from 
such methods Another source of error that 
must be taken into account is that the same 
exophthalmic goiter may show entirely dif 
ferent microscopic pictures in v anous portions 
of the gland 

In our study we examined slides from 30 
patients who had not receiv ed Lugol s solution 
prior to operation and from an equal number 
of patients who had been given Lugol s solu 
tion before operation 

The first senes was studied to establish a 
basis for comparison All of the cases pre 
sented the complete clinical picture of Grav es 
disease but the duration and severity of the 
clinical sy mptoms v aned In the second senes 
in which PJuromer s method of treatment was 
used various grades of toxicity were present 
so we did not follow Giordano who selected 
for comparison only the thyroid glands of pa 
tients dying during thyrocrisis 

Most authors make a sharp distinction be 
tween primary and secondary exophthalmic 
goiter The expediency of this division is 
questionable From my own studies not alone 
of these 60 glands but also of many glands 
from patients of European extriction I am 
forced to the belief that exophthalmic goiter 
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develops usualK in a diffuse colloid goiter 
In j/ per cent of the glands m m\ tirst sene 
the patients had not received iodine and the 
glands did not present the classical diffuse 
meat) dr\ appearance on the cut surface 
but were amber red and translucent either 
throughout or in patches here and there sug 
gtsting a colloid rich tissue In nearlv 85 per 
cent of the glands groups of lumina could be 
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distinguished with the unaided e)e These 
lumma repre ented large colloid containin 
follicles such as one never secs in the normal 
gl md but ttJiich are characteristic in the 
diffuse colloid goiter l\en in glands v\ith 
uniform drv meatv cut urface these lumina 
were cldom missin^ 

Likewise the distinction usuallv made dm 
icalK between innocent colloid and exophthal 
mic goiter does not eem to be justilied since 
the diffuse colloid goiter at least the prolifer 
aling form is often as ociatcd with sli ht 
sv mploms of hv perth) roidism In his treati e 
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ment We find the Iran itional stashes from colloid lo 
exophthalmic goiter large round follicle branch dnarro 
ducts and solid areas I he acini appear empt\ 

on di*5ea«es of the th\roicl gland Hcrtzlcr 
mentions that he often saw slight toxic s\mp 
toms in >oung people who were dc\ eloping 
colloid goiter and m his recent article on 
classification of goiters he bnngs out clcarl> 
the relationship between colloid and c\oph 
thalmic goiter 

Trom their microscopic appearance the 
glands of our first senes can be grouped in 
four different stages of h>perplasia 

Group I Diffuse colloid goiter w ith marked 
epithelial proliferation (Fig i) The 9 cases 
which belonged to this first group had toxic 
sjTTiptoms onl> a short time or onh m a 
moderate degree of se\ ent> Microscopically 
the acini of these glands w ere much larger than 
were tho<;e m the normal gland and were ex 
tremelj irregular in form because the epithe 
hal wall extended into the lumen These ele 
' ations of the wall w ere co\ ered b> a high epi 
thelium with slender crowded nuclei which 
stained deeply while the remaining circum 
ferenceof the follicle still exhibited a cuboidal 
epithelium The colloid was markedly dimin 
ished in amount and altered in quality The 
normal eosmophile refractixe matenal was re 
placed by a aery pale staining vacuolated sub 
stance In two cases the content of the acini 
had not taken an\ stain and the lumina ap 
reared empty 

Group II The second stage of dea elopment 
of the lesion The acim in the four glands in 



Iig 0 Exophthalmi goiter r mo e 1 after 13 da>-s of 
the I lummtr trtatment The goiter fclong to Group I 
Th large acim arc filed i ith nell stained colloid 


this group were narrower and still more poK 
morphous than were those in the first stage 
because the clca ations and foldings of the w all 
w ere higher and abundant The epithelium of 
the whole circumference of the acinus was 
columnar Beneath the epithelial lining of 



I-ig 7 E ophthalmic goiter removed after 12 days of 
Plummer treatment Colloid filled with acini marked 
epith lia! proliferation of the \ all Belongs to Group III 
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the projections a closelj packed mass of ipi 
thelial cells was seen with man\ capillaries 
1 hese solid cell groups could be traced to the 
epithelial lining b\ (li\crticula budding from 
thewall(Fig ) In the e which v\cre at first 
solid masses small acini form bj separation of 
cell groups which in mj judgment is the most 
common wav producing the formation of 
new folhtlt It is the same process which 
Sanderson described in the normal adolescent 
gland and which is found often in the diffuse 
colloid goiter llv this new production of 
cells sccondarv lobules are formed the per 
ipheral cell masses of which are descendants 
of the epithelial wall of a large acinus The 
lumina become more and more narrow c<l until 
a branching elongated duct results These 
irregular duct like forms of the aani in the 
exophthalmic goiter caused Klose Zander and 
others to hvpothecate their origin from the 
central canahculi of the embrjonal thsroid 
gland I believe on the contrarj that these 
ducts are not the origin but the final product 
of the epithelial proliferation 

Group III Exophthalmic goiter (Fig 3) 
The e were 8 glands in which the epithelium 
predominated and which on the first glance 
appeared as solid mas es of cells ith higher 
magnification \erj small acini could be seen 
surroundino ramifjing long narrow ducts 
These were regarded as rests of the former 
wide lumina of the colloid goiter The aani 
appeared emptj or their content faintly aci 
dophilic looked ragged and granular 



Group I\ Solid tvpe of exophthalmic 
goilcrflig 4) Thesohd tvpcof exophthalmic 
goiter was seen in c\en of our cases Climc 
all> thc) did not as in Pienhoffs opinion 
represent acute xerj severe cases of Grave 
disease but the toxic s>mptoms were of Ion 
standing All made a good recoverv after 
operation Intheonlj acute case in our series 
in which the outcome wa fatal the patient 
<liecl without operation and belonged to the 
second group 

Gcnerallv Group I\ is distinguished as solid 
or glandular — in contradistinction to thepapil 
lar> t>pe e consider these olid gland the 
final stage in the de\ elopment of exophthalmic 
goiter and not an entirely different tjpeof 
goiter because w e find here and there in ec 
tions of solid exophthalmic goiter the same 
long duct like acini we find m the other 
groups 

In one third of the glands it was difficult to 
determine the exact stage of dev elopment be 
cause their microscopic picture was so varied 
Different portions taken from the same gland 
and even different areas in the same micro 
scopic section mav show different sta es of 
epithelial hjperplasia InIipUre5 all kind 
of transitional stages are present the wide 
round follick of the quiescent colloid 
the irregular acini of the papillarj form and 
the solid tissue of the glandular exophthalmic 
goiter The focal nature of the alterations m 
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the th> roid miy be recogni 7 ed in the frciih cut 
surface of the gland bj the opacity and granu 
lar surface of the altered areas m contrast with 
surrounding colloid rich tissue fai per cent of 
ourfirstsenes) It isdifFicult to understand whj 
the lesion should appear thus in certain areas 
only ina oh mg agreat number of ah eoli or only 
afewfoUicles It is necessary however tokcep 
these facts mmindin studying the pathological 
changes found after Plummer s treatment 
We made a study of the glands in 30 pa 
tients who had exophthalmic goiters and who 
had receiv ed Lugol s solution from 3 to 1 0 days 
before operation The gross appearance of 
these glands requires a brief consideration 
RienhofT was struck bj the vast difTcrence 
between the thyroid glands in patients treated 
with iodine and in those in which iodine had 
not been given In the former the gland 
seemed to him to be quite definitely increased 
m size and harder in consistenc> the capsule 
was thickened and seemed to bulge with the 
contained lobulated parcnch> ma On incision 
he found the gland in certain areas more re 
sistant to the knife the lobulation being more 
pronounced The cut surface was glairy and 
showed small cyst like areas suggesting be 
ginning adenomata which were full of fluid 
resembling colloid Ihe glands of our second 
senes did not show any striking difference in 
their gross appearance as compared with the 
glands in which iodine was not given Seven 
teen per cent of them had a glairj translucent 
amber red cut surface but this was noticed 
also in 16 per cent of the first scries In about 
the same percentage as for the glands taken 
from unprepared patients namel> in 83 per 
cent the lugohzed glands presented tjpical 
gray meaty parenchyma either uniform 
throughout the cut surface or only in numcr 
ous irregular patches Cyst like lumma were 
found m 74 8 per cent of the glands of patients 
receiv mg lodme and m 84 8 per cent of the 
glands of patients who did not receive iodine 

MICROSCOPIC FINDINGS 
RienhofT describes the acini as wide bal 
looned of regular form and size We expected 
to find after Plummer s treatment only glands 
belonging to our Group I But w e had to das 
sif> our microscopic findings in the same four 


groups with about the same percentage as in 
our first series Twelve cases of our second 
senes belonged to Group I (Fig 6) 3 to Group 
II 7 cases represented the third (Fig 7) and 8 
the fourth tjpe of our classification (Fig 8) 
Considering the size of the follicles and the 
amount of solid parenchj ma w e w ere not able 
to notice an^ sinking difference between the 
two senes We believe that the size of the 
aani depends on the stage of development of 
the lesion and we must not compare pictures 
of different dev elopmental stages as apparent 
l> Rienhoff did fFig 9) 

RienhofT noticed in the glands remov ed after 
iodine treatment the enormous increase in the 
fibrous connective tissue disseminated verj 
irrcgularl> throughout the gland There was 
in his judgment a true sclerosis of the glands 
With the exception of a single instance not 
any of the thirt> glands showed such a sclero 
SIS There was no difference in the amount of 
connective tissue m the glands of the first 
senes as compared with those of the second 
It would be very difficult to understand how 
inafewda>s this fibrosis could develop The 
onl> case in my series with septa larger than 
m the normal gland was one which had re 
ceivcd several X ray treatments which may 
have been the cause of the increased stroma 
The blood vessels and l>mphatics were 
much less evident in Rienhoff s cases after 
Plummer s treatment being collapsed b> the 
pressure of the distended acini Cattell too 
saw a decrease m v asculant) according to him 
caused by endarteritis We arc not able to 
corroborate any of these observations With 
A Kocher we believe that it is nearly impos 
sible to estimate the vascularit> of the living 
gland from the appearance of the microscopic 
sections The amount of blood in the capil 
lanes depends on the succession of ligation of 
the blood vessels There will be congestion if 
the veins have been ligated previous to the 
arteries anemia if the arteries hav e been first 
ligated It is likel> that Rienhoff remov ed the 
sections for biopsy without ligation and made 
the resection of the gland after ligation of the 
th>roid arteries The capillaries were in both 
of our senes v ery w ell filled and no difference 
could be noticed I was unable to corroborate 
Cattell s description of endarteritis 
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In Rienhofl s material the l>mphoc>tic in 
Jiltration was much Ic-^s pronounced than m 
the cases m which Lugol s solution hid not 
been gi\en and the areas that were present 
seemed to be markedly reduced in size In 
our first series m which iodine was not gnen 
we found glands without 5 with few and 23 
with man\ groups of lymphocytes In the 
gland remo\ed after Plummers treatment 
wc found lo glands without 7 with few and 
H with abundant lymphocytic infiltration 
This would mean a slight but distinct differ 
ence between the two senes By far the most 
pronounced change which Rienhoff observed 
after iodine medication was in the appearance 
of the colloid It was abundant distended the 
acini to their capacity and stained uniformly 
throughout In some glands Rienhoff saw 
large colloid cysts and localized areas of \erj 
much dilated acim encapsulated with com 
pressed parenchyma indistinguishable from 
the 0 called adenomata which in his opinion 
developed during the Plummer treatment 
If we discard one case which received 
Lugol s solution for only 3 days we found in 
84 per cent of the glands removed after iodine 
medication a definite change in the amount 
anJ consistence of the colloid Not only the 
large follicles but also the small ones were 
tilled with a refractive evenly and deeply 
stained substance Compared with sections of 
glands removed without jodme medication 
this change of the colloid is so definite and so 
consistent that n e feel justified m regarding it 
as the result of the iodine medication 

However y\e mu t not overlook the fact 
that in 16 per cent this change w as missing and 
this was true not in patients as Giordano and 
Cattcil believed without clinical improvement 
but in patients who showed a definite remis 
Sion of the to\ic symptoms after administra 
tion of iodine 1 he problem is still more com 
plicated b\ the fact that one gland had thick 
colloid but there was no clinical improvement 
In o per cent of the glands of our first senes 
the colloid had a thick consistency although 
we are sure that the patients had not received 
anv iodine m the ho pital Still wc have the 
suspicion that these cases received iodine m 
some form before entering the dime One 
patient admitted that he had taken methane 


at home another was treated by an internist 
after the Hummer treatment was gcneralh 
accepted by the profession Two of tho e 
cases in which thick, colloid was found through 
out the gland died a short time after the oper 
ation of an acute thyrotoxicosis These pa 
tients were not regarded as bad operative 
n ks and were prepared only by a short period 
of rest 2 and ^ day s respectiv ely W e are 
yvondenng if these patients did not receive 
iodine, before admission to the hospital and 
thus simulated a mild case on account of a 
regression of the toxic symptoms Lahey 
called attention to the danger of giving iodine 
without the knowledge of the surgeon thus 
making it impossible for him to recognize the 
seventy of the disease 

In two patients m our first erics who had 
received bromides for 12 davs well stained 
refractive colloid was present m the gland 
This can be explained perhaps by Fellenberg a 
analj sis of the ofTicmal salts of bromide which 
contain a considerable amount of iodine 

Less evident and onh secondary to the 
quality of the colloid were the changes of the 
epithelial cells after administration of iodine 
The columnar form of epithelium prevailed 
in 42 per cent of the lugohzed glands as com 
pared to 59 per cent of the unprepared 
Cuboidal cells were found m 55 per cent of 
the glands removed after Plummers treat 
ment and in 40 per cent of the controls In 

per cent of the glands of the second series 
many high papilJalions were present as against 
70 per cent m the first senes 

Still less marked was the difltrencc m the 
desquamation of the epithelial hnirio of the 
acini between the glands removed after and 
thosewithout iodine treatment Twenty (out 
of the lugohzed glands showed pronounced 
desquamation as compared to 33 3 per cent 
m the first senes 

Rienhoff on the contrary found the majority 
of acini lined with fiat cuboidal cell which 
seemed inactive and shrunken The nuclei 
were pyknotic and no aam were filled witn 
desquamated cells 

SUMMARY 

Thirty exophthalmic goiters removed after 
Plummers treatment were compared wiin 
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thirt) glands remo\ ed \\ ithout prcN lous todmc 
medication Most of the obser\'itioni, dc 
scribed b> I icnholT could not be contirmcd 
After Plummer s treatment no changes in the 
\ascularity and in the amount of fibrous 
tissue ^\ere found The acini ;\erc not round 
smooth ailed and of regular size and form 
Neither was the epithelium flat cuboid d 
nor i\ere the nuclei small irregular and p>k 
notic A formation of adenoma like tumefac 
tions and colloid c> sts \ isible \\ ith the unaided 
eje did not occur m our material In 84 per 
cent of our glands remo\ed after Plummers 
treatment the onl> definite difference as com 
pared to untreated cases was found in the 
appearance of the colloid The acini of thei»e 
glands had more and higher concentrated con 
tent in spite of the fact that the hjperplastic 
character of the glands was not altered 


1 hesc findings corroborate Albert Kochcr s 
obsen ation that most of the Basedow e,Iands 
remo\cd after iodine medication show chs 
linctlj more stained colloid than those with 
out 

Therefore if we regard the liquefaction of 
the colloid as tlie most characteristic feature 
of the cxopthalmic goiter we doubt that tlie 
change in the amount and qualit\ of the 
colloid which follows Plummers treatment 
explains the clinical improvement completel> 
The fact that in our material four casts im 
proved vcr> well on Lugol s solution but did 
not show thick colloid in the glands and that 
one case did not improve on iodine but had a 
gland rich in concentrated colloid suggests 
that this problem is much more complicated 
and will not be solved b> the anatomical 
method alone 


NEWER ASPECTS OE LI\TR DISEASE' 
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A bout a hundred million > ears ago biol 
ogists tell us cells began to succeed 
^better in life s battles by joining to 
gether for the common purpose of finding and 
assimilating food Since then there has de 
V eloped a progressive specialization of the 
cells in multicellular organisms to an extent 
that IS seldom realized The interdependence 
of the e cells has become such that none is 
able to live alone in fact one of the triumphs 
of modern science has been the artificial 
re toration of conditions approximating those 
of life close enough to permit such survival 
This specialization has become so extreme 
that most cells have but one function gland 
cells excrete for the most part specific sub 
Stances such as mucus th>roxm skm cells 
only make their contribution of keratin and 
die others, conduct nerve impulses The 
whole life of the majontj of our cells is of this 
t>pe They art mere machines which perform 
^erj limited functions and have to be fed and 
for as well as controlled b> other less 
differentiated cells 


It IS as such a mass of undifferentiated cells 
that wc ma> look upon the liver \Vc used to 
hear a good deal about the function of the 
liver Much searching for specific functions 
was done with but little result A few >ears 
ago the word glycogenosis would have 
prett> well summed up our ideas on liver 
functions Now we know that it is concerned 
in nearly all fundamental vital processes and 
Its functions arc manifold Wc should then 
look on the liver from the opposite stand 
point It has no function necessanlj to serv e 
other cells Other organs serv e it It is rcalU 
the liver m a punning sense It merelv 
lives as an undifferentiated set of cells 
which have withstood the tendency to special 
ization and are concerned mainl> with the 
most fundamental ph>sioIogical process the 
assimilation of nutrition 
With this biological conception in mind let 
us turn to a matter which has been of supreme 
interest to modern biologists and w hich makes 
up a large share of the general biological liter 
ature of the da> I refer to cell permeabilit> 

I Soc ly J y 6 9 S 


R d b f tb Cfc g S 



i8o SURGER\ G^NPCOLOGY AND OBSTETRICS 


m relation to the minenl salt content It has 
been demonstrated b) a \er> large number of 
workers that the concentration of the ions of 
calcium as opposed to those of sodium and 
potassium has a \er> delicate balance which 
has to be maintained with great exactitude 
in order to support life If the number of 
calcium ions in the media is increased there 
will be a so called freezing of thecell and it 
becomes impermeable It i& no longer able to 
pass material in and out of its cell membrane 
no food is absorbed and it passes into a 
quiescent state If the sodium or potassium 
ions arc increased the opposite takes place 
lermcabilitj is increased acti\it> of all 
sorts is hastened and if the process is earned 
too far cell dissolution takes place and it falls 
to pieces from too great permeabilit> of its 
co\enng membranes 

Bearing these points in mind we will now 
discuss the clinical aspects of (i\er disease as 
seen bj surgeons These maj be classihed 
under three headings (x) parench>matous 
degenerations due to obstruction of the bile 
ducts (2) similar changes of lesser degree 
following ether or chloroform anxsthcsia (3) 
hepatitis inliammatorj degenerations due to 
infection from the gall bladder or other foci 
in the portal circulation In the same general 
category on the medical side are cirrhotic 
diseases eclampsia and anaphylactic shock 
This entire group arc marked by a peculiar 
train of symptoms ^ague but none the Jess 
definite The group is characterized by falling 
blood pressure slowing of the pulse (except 
in the more acute cases) itching disturbance 


unless It IS counteracted by glucose injections 
Urea formation ceases uncacid is increased 
but not to toMC lev els as it is rapidly excreted 
The imino acids in the blood are increased 
but also not to toxic levels These are the 
only changes of any possible significance 
noted m such animals but nevertheless the 
animals all die m a few hours and the cause 
of death is utterly unknown However it is 
certainly not anything like what we miscall 
hepatic insufficiency m the clinic 
For a long time it has been supposed that in 
jaundice and other liver diseases the toxic 
agents were the bile salts salts of taurocholic 
and glycochohc acid To them was attributed 
the itchin" renal irritation and albuminuria 
falling blood pressure etc Recently Rown 
tree and Greene have made a brilliant senes 
of studies on this subject which appear to be 
conclusiv e and to prov c that there is no rela 
tion between the concentration of bile salts 
in the blood and the symptonis of jaundice 
and hepatitis Increased bleeding time itch 
ing and jaundice are all shown to occur both 
With normal and with increased bile salt con 
centration and the injection of the salts into 
animals far beyond any amounts met dm 
ically fail to produee these symptoms 

Ammo acids as a cause of toxxmias have 
been studied by Neuman and Marsh with the 
result that they too can be ruled out com 
pletely as a cause of toxic phenomena 
Amounts varying from two to four grams per 
kilo were injected and in none of them except 
histidine was any toxic effect evident These 
amounts are overwhelming compared with 
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and the> have proved that these substances 
do not occur in amounts large enough to be 

tOMC 

Ihecvidencc then is^sofarcntirelj negative 
We can saj uith assurance that the cause of 
the symptoms of jaundice etc is not bile 
salts bile pigments not glycogen starvation 
not polypeplids not amino acids Ihcrc is 
not much left Still these sy mptoms do occur 
and they must be due to some tovin arising m 
the hv er as thev are absent after hepatectomv 

Our first lead along this line arose from the 
work of Mason He recently published the 
fact that if small amounts of liver were cut 
olT and dropped back into the dog s abdomen 
a rapidly fatal toxemia ensued A few grams 
were sufficient to cause death withm i8 to 
24 hours In his animals the loxamia was 
marked by a fall in the concentration of the 
serum and plasma increased coagulation time 
increased fibrin in the blood and increased unc 
acid 

These experiments have been criticized on 
the assumption that this procedure killed 
the dogs by producing a peritonitis but we 
have repeated them inserting the bits of liver 
into the chest and into the axilla and hav c had 
the same results Mason thought that the 
toxic fraction was m the non protein nitrogen 
fraction but the results are not positive 

It IS obvious therefore that there is a 
substance in the liver which can cause severe 
toxsmias and with this in view we undertook 
a study of the hv er proteins as they seemed to 
be the only substances not y et accounted for 
In the first place in some experiments already 
reported bv Peterson and Andrews it was 
shown that in totally eviscerated animals 
injection of large amounts of bacillus coU 
toxin which ordinarily causes a heav'y albu 
minuria had no such results in the absence of 
the liver Shock chills and fever ordinarily 
provoked by such injections were conspicuous 
by their absence This finding seemed ad 
ditional evidence that some liver protein was 
at fault 

EVPFRIMENTVL 

The proteins in the urine of dogs with 
hepatic disease were studied immunologically 
by the following method The common bile 


ducts were tied and the unne collected tv 1 
daily m the studies on obstructive jaundic 
In those on ether toxxmias female do 
were cathetenzed deeply intoxicated wi 
ether for to 3 hours and samples of urn 
taken every few minutes In each case tl 
earliest simples showing albumin were savi 
and the proteins studied 

Antisera were prcpired against dog bloc 
by the method previously described by 1 
which would react to dog blood in dilutio 
of 1 1 000000 Next dog livers were perfuse 
until the perfusate was protein free groun 
and extracted and antisera prepared whic 
were sensitive to 1 100 000 against dog live 
Of course the liver antiserum was also high 
potent for blood as it is impossible to w ash ' 
the blood out of the liver In both the jaui 
diced and etherized animals the early spec 
mens of urinary protein gav c reactions in hif 
dilutions to liv er antiserum and none to bloc 
antiserum This may be regarded as pro 
positive that this urinary protein originate 
m the liver In later specimens there ali 
followed the excretion of large amounts ^ 
blood protein 

Next studies of the mineral salt contei 
of normal and pathological livers were unde 
taken These results are being publishc 
tn wfensa elsewhere but we may say he: 
that in dogs m which the common bile due 
have been ligated and severed there is 
profound fall in the calcium in the live 
Normal dog livers analyzed in our labor; 
tory have a calcium content very close \ 
2 2 milligrams per gram of dried substanc 
In jaundiced animals it falls to 180 to 
milligrams This represents a change whic 
per sc without assuming any toxxmia 
sufficient to bring about a disintegration ( 
cells and a leakage of the normal cell conteni 
into the circulation While there is but sligl 
variation in the potassium contents of sue 
livers the increase of the sodium ion 
enormous and amply accounts for the ce 
dissolution which microscopic studies show t 
take place 

DISCUSSIOV 

It is V ell known that proteins that ar 
foreign to the blood are promptly excreted b 
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the kidney This Jns been hhown to be true 
for epg nlbumen and serum proteins of other 
pecies In our laboratory it was demon 
strated bj Mac-Donild m experiments bearing 
much more closely on this problem He m 
jetted a mixture of dog blood and liver pro 
teins into dogs and found that the Wood pro 
tein was held back and the liver proteins 
were excreted in large amounts 

What then is the mechanism of this albu 
minuria-' It is clear that for some reason as 
we have shown protein pis es from the liver 
and makes its wav into the blootl where it is 
excreted as foreign protein Whv docs it 
leav e the liv cr It i m all probabilitv bound 
up with change in the permeability of the 
liv cr cells due to a elisturbancc in the mineral 
salt balance which I discussed earlier in this 
paper 

In a recent communication one of us 
suggested that in uremia such a mechanism 
wa acting The recent use of overwhelming 
doses of calcium as employed bv W’altcrs 
and others m the treatment of jaundice is 
a striking eonhrmation of this Ibcorv espc 
Lially as the chnicil results have been found 
to be so excellent 


CONCLUSIOV 

1 A protein from the liver is passed in Ik 
urine in the early stages of certain hepatic 
diseases 

2 This leakage of protein from the livens 
due to a disturbance of the mineral salt 
balance 
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CANCER or THE CERVIV UTERI 

Its Surgicvl Trevtmfnt and Critfriv Esscntivl to tjii Estmilishmlnt of \ 
Procsosis Follouing Opermios* 

D\ K\I L H MVRTZIOrr MD F \ CS Portlvsd Oregon 


F rom a rcMCw of the literature of the 
past few jears one mifilit well con 
elude that surgera in <^0 far as it has 
been applied to cancer of the ceraix uten is 
wellnigh passe The almost hvstcrical rush of 
man) of our foremost American and Furo 
pean colleagues to forsake surger) for the 
charms of radiotherapcutic measures is sufli 
cient to arouse more than passing interest 
Indeed the stampede to radiotherap> immc 
diatel) warns us that all is not well with 
surgerj as it concerns cancer of the cervix 
uteri 

One notes with concern the formation of 
well defined groups of protagonists those 
fa\onng surgery only in apparcntlv operable 
cases of cancer of the cerN ix uteri those fa\or 
mg radium and deep \ ra> therap> as the 
onl> remedial procedure m all cases and hap 
pil> a third group who realize that there 
probabl) is virtue m both procedures and arc 
trying to solve the problem in a quiet dclib 
crate and unbiased manner It is from the 
latter group that we will ultimately obtain 
information of permanent and constructive 
value Such observations require a period of 
8 to 10 years in clinics where the work is 
carried on b\ a small group of competent in 
dividuals according to a well formulated plan 
which should include the collaboration of one 
versed in pathology so that tissue correctly 
obtained as well as properly fixed cut and 
stained may be studied and filed away for 
future reference 

Argumentation and partisanship rarely lead 
to correct scientific deduction indeed they 
tend to obscure ones Msion and defeat the 
purpose of investigation which is merely the 
ascertaining of facts whatever they may be 
The purpose of this paper therefore is not 
to present surgery as applied to cancer of the 
cervix uteri m a light which may appear to 
belittle other therapeutic agents rather vve 
propose to analyze critically some phases of 

r t d b f ih \ M d M soc t 


cervical cancer treated by surgery in order 
that vve may more fully appreciate its ad\ an 
tages as well as its limitations and the cause 
therefor In a similar way vve may also obtain 
a more accurate method of comparing results 
in patients treated with radium and \ rays 

A consideration of surgery as properK ap 
plied to cancer of the cervix uteri involves 
two factors first a proper selection of patients 
for operation and second an adequately per 
formed operation by one experienced in this 
type of surgery 

SELECTION OF PVTIENTS FOR OPERMIOK 

What constitutes the borderline between 
operable and inoperable cancer of the cervix 
ulen IS m a large measure a matter of indi 
vidual interpretation A study of the material 
from 290 patients who were operated upon at 
the Johns Hopkins Hospital prior to the year 
19 o as well as studies in other clinics has 
yielded some definite criteria to govern us m 
deeding clinically whether or not a civen 
patient comes within the scope of operabihtv 
By operability is meant that the condition is 
such that on the basis of experience a perma 
nent cure may reasonably be expected 

Extension of the cancer to the rectum 
bladder or paracervical tissues in our expe 
ncnce and the experience of numerous others 
precludes the pos ibility of a permanent cure 
If the cancer extends on to the vaginal wall 
to a point which makes it impossible to re 
move the growth and still leave a macro 
scopically normal margin of at least centi 
meters local recurrence will almost inevitably 
follow Regional lymph gland involvement 
and ureteral obstruction originating in the 
cervical parametrium in our experience like 
wise prevent permanent cure by operation 
Occasionally a patient with the first comphea 
tion may live as long as 8 to 10 years before 
recurrence prov es fatal 

Another factor of importance in helping us 

BCD mb 6 97 



184 


SURGER\ GlNECOLOGl AND OBSTETRICS 


to determine whether a patient <ihouId be 
operated upon is the length of time she has 
had the neoplastic disease The histor\ of the 
duration of the s>mptoms of bleeding or ab 
normal \aginal discharge will help to deter 
mine this point although ob\iouslv such a 
determination is crude and inaccurate How 
e\er from the experience gained at the Johns 
Hopkins Hospital it would seem that m the 
epidermoid variety of cancer a historj of 
symptoms of more than 8 months duration 
is m Itself generallj sufiicu.nt to put the 
patient bejond the hope of cure from opera 
tion no matter what the pre operative chnttal 
findings have been Unque tionabl> there 
will occa lonall) be an exception but it will 
probabl> be safer to accept this rather than 
most clinical generalizations 
It IS es entul to determine clinitdll> before 
operation whether all of the foregoing contra 
indications to surgical intervention exist It 
IS possible bv bimanual vaginal and rectal 
examinations vaginal rectal and bladder 
visualization as well as pjefograph) to deter 
mine all of the foregoing factors except two 
namel> regional 1\ mph gland and parametnal 
extension of the disease It should be -stated 
too that if the neoplasm has not actually in 
yoUed the blidder mucosa it is diflicult to 
interpret iccuratci) the bladder findings bv 
means of the c>stoscope 

If bv any ch mcc the patient is so emaciated 
(hat the cvploiing finger in the pelvis detects 
palpable and adherent iliac or obturator 
glands then the local process is so well ad 
vanced that it is manifestly not wise to oper 
ate Generallj gland involvement cannot be 
determined before operation 

The dmicaJ determination 0/ involvement 
of the cervical parametrium however pre 
sents a most important and as vet rather in 
surmountable obstacle to the accurate clinical 
appraisal of the neoplastic dissemination If 
the uterus is fixed and the vaginal vault and 
cardinal ligaments are denselj hard the m 
ference of paracervical infiltration in mo t 
ca es IS obviously correct However if the 
uterus presents questionable if anj fixation 
light induration of one or both lateral \ a^inal 
fornices and moderate or slight but never 
theless definite parvcervical induration what 


then is the correct interpretation’ The an 
sweris difficult and not forthcoming 

In the material at the Johns Hopkins Hos 
pital paracervical induration was noted 107 
times in 90 patients operated upon an i 
cidenccof 36 8 per cent In 63 of these pa 
lents $8 8 per cent of 107 the broad li ament 
induration signified carcinomatous extension 
in 31 8 8 per cent it did not signify cancer 

and in 15 12 i percent the finding occurred 
where the histological extension was debat 
able 

On the other hand amoni. 0 patients with 
histological extension of cancer to the para 
cervical tissue m u.hom broad ligament tndura 
(ton <i IS sought for 03 68 4 per cent rev ealed 
induration while 29 31 5 per cent did not 
In brief about one third of the patients with 
broad ligament extension of the cancer gave 
no demonstrable clinical evidence of it while 
about two thirds did Again of the 107 
patient operated upon who bad clinical broad 
ligament induration not quite two thirds 
showed paracervical histological invasion of 
the canter 

From these figures the rough generalization 
lb then possiblj permissible that broad Ii a 
ment induration sigmfiesparacervjcal carcino 
matous extension m about two thirds of the 
patients vvho otherwise arc considered good 
operable risks 

TfCHMIQUE 

The second factor of importance m the 
application of surgerj to cancer of the cervix 
uten IS an adequately performed operation 

There is general agreement among gjneco^ 
ogists that an adequate operation for cancer 
of the cervix Uteri involves no'l fess lhati 
a panhysterectomj with removal of the prox 
iraal one third to one half of the vagma and 
a widepirame trial dissection which is possible 
only after the ureters hav e been demonstrated 
and mobilized for their distal 10 centimeters 
or more Considerable difTerence of opinion 
exists as to rtc,ional gland extirpation Vs a 
result three groups of operators exist each 
using one of the following procedures 

I Routine extirpation of thac and obluralof 
glands This is the procedure ongmallj ad 
vocated by Ries in 1895 At the present time 
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Victor Bonncj of London is the acti\ c e^cpo 
nent of this procedure In the United State 
C Jeff Miller and Howard C Taj lor' if thc> 
operate utilize this procedure which was also 
used b> Bumm Doederlein and 7 weifel in 
German) 

2 rxlirpalwn of regional hmph glands onh 

J en palpably enlarged This is the procedure 

'ld^ocatcd by the late Ernst Wertheim Ins 
pupil \\ eibel and man> others In the United 
State Gra\ es ' Spalding' and Cobb ad\ ocate 
1 similar procedure 

3 Non remo al of regional hmph glands 
Most gjnecologists who now operate for can 
ccr m this location follow this method Cullen 
IS Its outstanding exponent He operates in 
all operable cases Among others who do like 
'Vise may be mentioned Peterson of Mich 
igan Da\is of Har\ard and Hartmann of 
I ans 

It is difficult to find a rational explanation 
for three such divergent points of view and 
practices There is however excellent reason 
for two of the methods namelv the first and 
third 

Regarding the routine extirpation of re 
gional pelvic hmph glands the altogether 
logical explanation is that this is the correct 
operative procedure in all cases of cancer in 
" hich the regional 1) mph nodes are acce sible 
Against this practice ma) be noted (i) the 
incrcised pnmat) operative mortality fa) the 
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involvement of inaccessible lateral aortic 
glands in certain cases in which l>mph node 
metastases exist (3) the comparative in 
abiiit> to effect permanent cures in patients 
with l>mph gland metastases The experience 
at the Johns Hopkins Hospital rev eals that 
none of the patients with I>mph gland metas 
tases was pcrmanentlv cured However 7 
per cent of those with Ijmph gland metas 
tases (as shown b) microscopic examination 
of extirpated glands) were free of recurrence 
at the end of 5 >ears Ihc experiences of 
Wcibel fi6) Wertheim (17) and Rosthorn 
(reported b> Schottlaender and Kermauncr 
14) arc virtuall) the same Weibel does not 
believe that removal of canrerous lymph 
glands produces anj important increase in 
the 5 > ear cures 

On the basis of the foregoing we feel that 
the operation fulfilling the minimal opera 
live requirements previousl) given with non 
removal of the regional Ijmph glands has a 
rational basis for the surgical treatment of 
this disease 

There is probabl) not much to recommend 
the procedure of extirpating only enlarged 
Ijmph glands for these mav be merel> in 
flammatorj hjperplasias while glands which 
arc scarce!) palpable mav be completely 
occupied b) carcinomatous metastases 
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TABLE I PLRItERVICVL INDURATION AND 
ITS SIGNIRICANCE 
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A recent report fig 6) b\ \ictor Bonnev 
f^4l of London is deciclccll} at ariance \nih 
the experience at Johns Hopkins and other 
clinic and it challenoCs attention Bonncv 
practices routine extirpation 0/ the tine and 
obturator Ivmph nodes \raong ijopitients 
who w ere operated upon 10 or more \ cars ago 
50 shoived l>mph gland metastascs Of these 

II C 2 per cent of 50) arc free of recurrence 
and on the basis of this Bonn<.> continue 
Kmph gland extirjiation 

sia Uith a pnmarv mortahtv 
V ar> mg from 4 to 0 per cent in this operation 
eier> phise of the operative technique has 
received close scrutm) 

Surgical ana.sthesia is an integral part of 
the operative technique for cancer and it 
probably is not an exaggeration to say that 
m the last decade and a half greater advance 
ments have been made in the relinements of 
anaisthebia than hav e been made in thejjinda 
meniah of surgical technique as cmploved m 
the for most clinics Particularly in Amenta 
the cradle of ether aniEsthcsia his idvince 
ment been made m the technique of inhalation 
narcosis The correct employment of tthv 
lene carbon dioxide oxygen mixture with mm 
tmal amounts of ether is destined I am 
certain to lower matenallv theprimarv mor 
tilitv in radical operations for cancer of the 
cervix uten 

Ethy lene anTsthesia permits perfect relaxa 
tion \t the end of a difficult X hour opera 


tion not complicated by excessive hrmor 
rhigc the patient is m excellent condition— a 
fact which cannot be appreciated by any but 
those who hav e actuallv experienced the situa 
tion Instead of the customarv pale dam 
mil\ moist profoundiv narcotized woman 
with tachvcardia and marked vascular hypo 
tension one secs a warm pink patient with 
only slight a ccleration of pulse and a Wood 
pres ure little altered from wlnt it was prior 
to operation Bv the tirrc she has been re 
turned to bed she is conscious and in an hour 
to two can casilv engage in intelli ible con 
\ ersation 

In England and on the Continent where 
mh ilation narcosis in most dimes t produced 
with chloroform and chloroform ether mti 
lures the operators have sought refuge in the 
injection of anccsthetic olutions particularly 
m spinal anxsthesia This procedure m ex 
pert hands according to Doederlem produces 
a mortality of less than 0 r per cent Its em 
ployment is considered bv Bonney to be a 
large factor in his decreased operative mor 
talitv of J per cent Suessmann (15) has re 
duced hib initial mortahtv to 3 5 per cent in 
168 patients on whom radical operations were 
done and spmal anxsthesia was used while 
Weibel (16) reports a 4 j per cent mortality 
in 4$ personal cases operated upon 

Operali i, tnorta}tl\ \\ithoul goinj, into 
teU/ous detail a word may be said about 
operative mortality as it concerns the radical 
operation Table III is 'self explanatory and 
reveals the pre ent distribution of mortality 
m different clinics 

Ulien one considers that m some clmic 
operative shock is one of the mo I fieqaewl 
single causes of death at operation it is ap 
parent that the previously noted improve 
ments m anesthesia are neecssarv and should 
reflect a definite reduction in the operative 
mortality due to shock 

In the Johns Hojikiiis Hospital up to rpiP 
2 per cent of the apcrati c deaths were due 
to surgical shock Fromigaotoio binclusive 
onlv one operative death due to shock oc 
curred It is safe to say that the admim tia 
tioo of anaesthesia by trained anesthetists has 
been an important factor not only in thi im 
provement but also in lessening other post 
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Fig 3 Transitional cell cancer 


operatue complications such as abdominal 
distention (6) 

CRITERIA For PROCNOSIS 

T\\o tj-pcs of prognoses are often desired 
b) patients and more particuhrK b\ the im 
mediatefamiK mz (i) the outlook as to the 
patients abiht\ to T\ithstand the immediate 
operate e procedure and (2) the possibilitj 
of an ultimate cure pro\idcd the patient 
surM\ es operation 

The first quer\ can be immcdiatcl) an 
suered In corrcctlj selected patients who 
are properU prepared for operation an opera 
tue mortalit\ of not o\er 3 to 6 per cent 
should be anticipated In comparatu el> carlj 
cases in which the disease is limited to the 
cer\'i\ a mortaht\ not o\er i to per cent 
should occur This ma> appear at \anance 
with some of the figures in lablc III How 
ever in numerous instances these figures rep 
resent operations performed on patients who 
presentedlocal processes technicalh mostques 
tionabU operable while the patients them 
seUes were poor operatise risks 

The second request to look into the future 
cannot be met until the operation is os er and 
the pathological specimen is subjected to ade 
quate microscopic examination An adequate 
examination entails the studj of numerous 
celloidon or paraffin microsections obtained 
from blocks representing all the cersacal para 
metnum whidi is cut at nght angles to the 
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longitudinal axis of the cersix the entire 
length and anteroposterior thickness of the 
saginal culT cersix and the corpus uteri to 
a point well be>ond its macroscopic insolse 
ment The adnexa should also be sectioned 
\ stud> of this tissue should determine the 
extent of the local neoplastic insasion the 
sariets of cancer (whether adenocarcinoma 
or epidermoid carcinoma) and if an epider 
mold cancer the predominant tsqie of cancer 
cell With these data asailable a prognosis 
can be gis en as to the anticipation of an ulti 
mate cure with a reasonable degree of ac 
curac> To lend meaning to such data it has 
been nccessar) to make a critical analssis of 
man> pathological specimens and finallj to 

TABLE HI SHOSSING THE TREND OF PRI\rSR\ 
OPERVTISE MORTALITS FOLLOWING OPERA 
TION FOP CARCINOMA OF THE CERSIX 


UTFPI 

P t 

Cullen of Johns Hopkms 6 to 9 o 

fSpald ng of Stanford 115 

tAIiIlcr of Tulane 7 o 

L>'ncb of C hfornia 6 6 

tG^l^es ofHar\ard 45 

Davis ofHar%ard 0 3 

f Clark of P nns\l 'ania 6 o 

Peterson of Mjch gan 6 6 

Bonnej j o 

Wertheim 80 

tDoederlem 20 7 

Suessmann 3 

Zneifel 4 g 

eibel 4 3 


Practice routine remo\ al of regional l^mph gland i hen 
operating 

tUse rad um practicallj exclusively 
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TABLE I PERICERMCAL INDUR.\TIOV \ND 
ITS SIONIFIC WCD 
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A recent report (it) 0) b> \ ictor Bonnev 
('4) of London is decidedl) at variance uith 
the experience at Johns Hopkins and other 
clinicsi and it challenges attention Bonnev 
practices routine extirpation of the iliac and 
obturator l>niph nodes \mong 130 patients 
w ho 33 ere operated upon 10 or more \ cars ago 
50 sh 033 ed lymph gland metastases Of these 

II (23 per cent of 50) are free of recurrence 
and on the basis of this Bonnu continues 
Kmph gland extirpation 

•Diasi/csta With a primarv mortaht> 

3 arj mg from 4 to 20 per cent m this operation 
ever) phase of the operative technique has 
received close scrutiny 
Surgical anesthesia is an integral part of 
the operative technique for cancer and it 
probably is not an exaggeration to say that 
m the last decade and a half greater advance 
ments have been made in the relinements of 
anesthesia than hav e been made in the /iinJ i 
lueiitils of surgical technique as employed in 
the foremost clinics Particularly in \menca 
the cradle of ether anxsthesia has advance 
ment been made in the technique of inhalation 
narcosis Ihe correct emplojment of ethv 
lene carbon dioxide oxygen mixture with min 
imal amounts of ether is destined I am 
certain to lower materially the pnmary mor 
talitv m radical operations for cancer of the 
cervix uteri 

Ethj lenc anxsthe la permits perfect relaxa 
tion At the end of a difficult 2>^houropera 


tion not complicated by evcessive h»mor 
rhage the patient is in excellent condition— a 
fact which cannot be appreciated by any but 
those who ha\ c actually experienced thesitua 
tion Instead 0/ the customary pale clam 
mily moi t profoundly narcotized woman 
with tachycardia and marked vascular hypo 
tension one sees a warm pink patient with 
only slight acceleration of pulse and a blood 
pre sure little altered from what it was prior 
to operation B\ the time he has been re 
turned to bed she is conscious and in an nour 
to two can easily engage in intelligible con 
\ crsition 

In England and on the Continent where 
inhalation narcosis in most clinics is produced 
with chloroform and chloroform ether mn 
tures the operators hav c sought refuge in the 
injection of anasthetic solutions particular!) 
in spinal anTsthesia This procedure in ex 
pert hand according to Doederlem produces 
a mortality of less than o i per cent Its em 
plovmcnt IS considered bv Bonney to be a 
large factor m his decreased operativ e moi 
tahtv of 12 per cent Suessmann (15} has r 
duced his initial mortality to 3 5 per cent »n 
168 patients on whom radical operations were 
done and spinal anxsthesia was used while 
Wcibe! (i6j reports a 4 per cent mortality 
in 48 personal cases operated upon 

Operalt c inoriilih Without goin into 
tedious detail a word may be said about 
operativ c mortality as it concerns the radio I 
operation Table III is self explanatory and 
revcolij the present distribution of mortality 
in different clinics 

W'hen one considers that in some clii cs 
operative shock is one of the mo t frequent 
single causes of death at operation it is ap 
parent that the previously noted improye 
ments in anxsthesia are necc ary and houlcl 
reflect a delinite reduction in the operalne 
mortality due to shock 

In the Johns Hopkins Hospital up to 1919 
2 per cent of the operatu e deaths vere due 
to surgical shock I rom 1 920 to 1026 inclusiv e 
only one operative death due to sho k oc 
curred It is safe to say that the admini tra 
tion of anxsthesia by trained anesthetists has 
been an important factor not only in thi im 
provement but also in lessening other pos 
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stud) ing 1 snnll senes of c'lscs operated upon 
also finds a distmctlj more fa\orable outcome 
in the «pinal cell cancers Schottlaender and 
kermauner (14) studying Rosthorn s opera 
ti\ e matenal conclude (p 68g) that among the 
epidermoid cancers the unnpc \ariet\ corre 
spending to our transitional and spindle icll 
t)^)es show a greater degree of in\asivencss 
This we ha\e aho shown 
Concerning the use of radium Sthmit? ( 1 \) 
Cordua (j) and Pomcro) and Strauss ( i ,) 
obtain their best results in the difTcrcntiated 
or more mature tjpc of cancers (correspond 
mg to our spinal cell t3pe) while Boehm and 
Zweifel (3) obtain their most fa\orable results 
in the immature tjpe of cancers (correspond 
ing to our transitional and spindle cell t\pcs) 
In other words the results from the use of 
radium in so far as cell tjpe is concerned are 
conflicting although the authors agree that 
there is a difference in the manner in which 
the a arms t> pes react to radium The latter 
point IS w ell de\ eloped b> \ltcr f i ) in his care 
ful histological studies of cer\ical cancer 
treated bj radiation The question natural!> 
arises as to whether or not certain fairh def 
mite criteria can be established which will 
make It possible with such recent distinct ad 
vance in our knowledge concerning the \ana 
tions in raalignanc> of this type of cancer to 
forecast with a reasonable degree of certamt) 
the prospect for cure following operation for 
cancer of the ceraix ObaiousU any method 
de igned to establish prognostic criteria pos 
se ses inherent limitations that with our pres 
ent knowledge are insurmountable and we 
fullj realize that an> scheme for prognosis 
" hen applied to an indi\ idual case mav pro\ e 
untenable 

e have studied onlv patients suffering 
from unmistakable carcinoma of the cervix 
uteri on whom panhj sterectomics were per 
formed that fulfilled the minimal operative 
requirements previously noted 
This analysis (9) concerns 145 patients in 
the Gvnecological Service of the Johns Hop 
u ^ ^tispital w ho w ere operated upon during 
the 7 year period between 1893 and 19 o 
^nd they fulfill the following criteria (i) they 
w ere all operated on (2) they all surv iv ed the 
operation and left the hospital alive (3) their 


present status is knowm except in the case of 
some who have been lost after being traced 
:> y cars 

We believe that the necessity for such a 
selection of cases is apparent when one re 
fleets that we arc trving to ascertain what 
importance if anv v anous factors possess for 
determining the ultimate outcome following 
operation in a given group of carcinomata 
For the present then wc are not concerned 
with operative mortality but with the prob 
Itm of whether or not criteria can be estab 
lished that will enable us within reasonable 
limitations to forecast what the outcome m ly 
be in a patient who has survived the hazard 
of an operation 

To appreciate better the possible influence 
of the various factors that ma\ possiblv play 
a part in the determination of a prognosis 
each group of cancers was studied separately 

SPINAL CFLL CANCER 

In the spinal cell group we have included 
all of the cases in which the spinal cell type 
of cell IS predominant irrespective of its com 
bination with cells of other morphology The 
cells characterizing this variety of cancer are 
morphologically similar to cells seen m the 
superficial zone of the stratum mucosum of 
normal stratified cervical epithelium (I ig i) 
The cancer cells arc usually polyhedral m 
shape with well defined cell outlines The 
nuclei many of which possess nucleoli take 
only a moderateiv intense hTmatoxylin stain 
and are separated from each other by an 
abundant quantity of surrounding cv toplasm 
which IS only lightly stained bv eosin (Fig 2) 

In this group are included 30 patients and 
of 28 the present status is known The two 
exceptions are one patient who was followed 
for 6 years after operation and the other for 
10 months after which they could not be 
traced 

In Table V are tabulated the cases of spinal 
cell cancer the salient d ita only being re 
corded In this table as w ell as the subsequent 
tables of this type the data on the extent of 
cervical involvement have been omitted to 
lessen their size 

All patients in this group not otherwise re 
corded are dead death with two exceptions 
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corrclilc the findings with cirefulh obt'iinctl 
inci prc creed cise record 

On the bisi of <;uch i slude (j i>) it In 
been hown thit cancer of the ccreiY uteri 
\ aries {,reatl\ in its malignance 1 o rccapilu 
late bricfl) a stiule of the pathologic il mate 
nal from 5S7 ca es of cancer of the ccr\>x 
uteri at the TahnsIIophiiis Hospital revealed 
that a idt from the idcnocarcmomata the 
t idermoid cancers could be divided into 
three Urge groups each being designated 
accordiii to the tape of cancer cell prcclomi 
niting I here were nece sarilv various com 
bmations of cell t\ pes encountered but it w as 
found that the predominant varictv of cancer 
cell indicated the relative mahgnancv of the 
individual process 

\s a working cl issihcation then we have 
(i) pinal cell cancer ( ) transitional cell 
cancer and ( ) iiinille cell cancer 

lo illustrate thi distinct vanation in 
mahgnancv of cancer ol the cervix uteri the 
relative frcciuentv of so called % >cir cures 
(as given in our tirst paper occurnng in each 
of the tv pcs of cancer as grouped above) is 
given m I able I\ wherein arc also compared 
the results obtained at the Jlajo Clinic as 
reported b\ Brodcr 

The rc ult as shown in Table I\ are so 
closelj comparalilc as to stimulate skeptical 
peculation However it is wortliv of can 
sideration that the work in I ochestcr and in 
Baltimore was carried on indcpendentlj and 
without knowledge on the part of cither m 
vcstigat)r that such work was in progres else 
where 


This of itself practically refute Plauf s (q) 
statement and inferences that it is impos ible 
to have pathoIOj,ists agree on a few charac 
tcnstic cell tv pcs m carcinoma of the cemx 
uten \s was shown in our first paper (7) 
numerous combinations of cell tvpcs occurred 
in our study so man\ m fact that for the ake 
of clearness, ome were not enumeritccl Hou 
ever inpraclicallv all instances where a sufli 
cicnt number of well cut and stained celloiclon 
or paralTin sections were studied it waspo 
siblc to determine the predominant type of 
cancer cell Naturallv in some specimens it 
was impossible to be certain which was the 
predominant cell and particularly intri uin 
were those ca cs in winch one could not satis 
factorily decide whether certain predominant 
cells should be classified as spinal or trann 
lional \ny confusion that aro»c was pne 
tically conlincd to these two group for it 1 
rcadilv seen that when for example a well 
defined cell membrane is not visible about a 
cell that would otherwise conform to our ric 
scriptionof pinal cell we would then be forced 
cither to e t tblish another group (which was 
done at first in that wav segregatin all these 
doubtful cases) or to include them in the 
spinal or tran itional cell groups The latter 
course was adopted when the material from 
ourstudv was grouped and classified To one 
experienced in this type of work it is at once 
obvious that the transitional tell classification 
would become the large dumping ground lor 
doubtful cell types for it is the tran itional 
cell group that takes in all the vane aUn 
forms thit do not conform to the 'spinal or 
pindlc cell description 
It IS al o quite obvious to patholo ists that 
the classification or de cnption of all the 
numerous cell form seen m cancer would be 
an endless if not an impossible and u tie s 
task Tor this reason wc had to confine our 
studv to the predominating cell ty pes m order 
lo see what such an mv estigation mi lit oiler 
Ihis IS shown in Table I\ 

While riaut attempts to compare bis re 
suits with ours he does not tress 
portant fact that his cases have all bwn 

treated by radiation while ours were treateo 

b\ radical operation a fundamental ditter 
ence On the other hand Temberton li©' 
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the ereitcr the im ol\ cmtnt in thuhnC'S the 
more likdv is pcriccnical dlsscmiintion to 

"'^InVablc VI wc hi\c t-ilwHtccl tin. eetiiit 
of cenicil thidncss iinohcnicnt in the pi 
tients who had spinal cell cancer hut nln. «c 
non m t.on<l ‘ 

emphasirethe ipparcnt unimportmce ol the 
catent of ccrMcal incoUcment proM.li.l no 
nenccrMcil disscmin'ilion occurs 

7 \pc of operation prrformid H uIk u pun 
h%sterectom\ through the ibdominal c imU 
^\ab the operation pcriormed on •, ^ pet 

cent) of these patients Iiynalpinlu Itrec 

tom\ nas performed on 4 (' I 1 
a combined vaginal and abdominal operition 
on one U 3 per cent) . , , 1 

Of the patients nho had the abdommil 
operations performed ra (48 pd 
living and well One (25 , 

M ho had a v aginalpanhj sterectomy performed 
IS living while the only patient, in this group 
who had a combined operation is now m good 
health 

Ditraiwi of symptoms What part the dura 
tion of symptoms pUvs in our scheme 
attempting to foretell the ultimate outcome 
m a gi\cn group of cases is probably diffi 
to estim ite in the spinal cell group ,, 

We arc arbitnnly selecting the eighth month 
of symptoms as the point bc\ond \\hich a 
cure cannot be reasonabU expected ' 

c\cr in onh 5 patients m this group ere 

symptoms of more than b months dun 10 
and 2 of these 5 had none of the extensions 
that would ordinanlv constr iin us to consider 

them inoperable It is then obvious tha we 

there more patients in this group 01 
our data might be different Tully appre 
mg the shortcomings involved vve hv\e 
the basis of our data taken a s> ^ , 

tion of 8 months as the time 
which an operative cure for spinal cell can 
may not be anticipated , 

Dtapwslic curettage For years it 
a routine procedure at the Johns Hop 
Hospital to obtain tissue for microscopic ^ 
ammation before the radical operation isp 
formed The custom now is to examine rw 
sections before we proceed with the ex ip 
tion It happens occasionally that m 
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Operable patients m this group 12 

I rmimnt cure m operate gioup-M 
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( Irlv cnscs the freezing method is not ade 
nmte for the preparation of sections suf 
hciently thin to permit of a mine copic 
diagno is In such instances the patient is 
put back to bed and nothing further is dme 
Sntil rapidly prepared celloidm or 
sections arc availible for examination The 
importance of obtaining tissue tor examina 
tion prior to the radical operation cannot be 
sufficiently stressed for it has prov ed of v alue 
m two ways preventing on the one hand a 
serious operation where no cancer exists and 
on the other occasionally ro' fi'ing 
where none was suspected (Cullen) 

Diacnostic curettage several days prior to 
the radical operation was performed on lo 
(,3 per cent) of these patients Three o! these 
may be classified as cured so that ol the I 4 
cured patients w e did a preliminary curet 
taRConr (zr 4 per cent) 

lured panels Eiv e v ear cures so called 
lie therefore seen to have been effected in 16 
patients (50 3 per cent of 30) 
cell group and permanent cures m 466 per 
cent However in analyzing Table U more 
carefully it will be noted that of the 30 pa 
toents forming this group, m 4 there was a 
definite pencervical extension One not in 
eluded in the four just mentioned had iliac 
eland metastases and three others not in 
eluded were beyond the eighth month of 
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bcmj, due to the sequel i of cancer and occur 
ring not later than \ car after operation 

Zn stuihmg I able \ one is immecfiatcK 
impressed b\ two outstanding figures lirst 
the regrettabU small number of case and 
second the occurrence of cured patients 
If one were to plot a cur\c of the cure in 
relation to the duration of symptoms before 
operation one might conclude that it is just 
as well to operate late in the disease in spinal 
cell cancer as to inter enc during its incipi 
enev Such a deduction would not be jusli 
hable but nesertheless one cannot but bcim 
pressed b> the high incidence of patients who 
are Using and well in the i,roup in which the 
!>} mptoms w ere of a duration of i to 8 months 

Mciastaics None of the patients in this 
^roup with demonstrable metastases ha c rc 
mainedwcll all dsing of recurrence although 
one patient ssith ssmptoms of 12 months 
duration and metasta c to the line glands 
Used 8 sears before succumbing to a recur 
rence 

Extension into the pcrtccncal tissues All 
patients with detinite extension of the neo 
plasm into the pericersical tissue and we 
include one extension to the bladder and rcc 
turn has e died of recurrent cancer but if the 
extension was questionable as occurred in two 
instances the patients are still in gootl health 
Four (ij ? per cent) of these patients showed 
histological evidence of cancer extending be 
jond the radial confines of the cervix 

Extension to the uterus occurred in eight 
instances ( 4 2 per cent) and m three of thc&e 


45 « 7 8 


1 ?7 5 P^f cent of the patients arc well so 
that in this group of cancers invasion of the 
corpus uteri is not incompatible with opera 
tivc cure However a more critical 3nal> is 
of this particular phase is ev cn more relev ant 
and shows that an operative cure of 60 per 
cent occurred in tho e in whom extension to 
the uterus was uncomplicated b> pencervacal 
extension of the disease 

It would appear therefore that in carcino 
malous extension from cancer of the cervix 
that which is contined to the uterus is of least 
serious import On the other hand escape of 
the uterus apparcntlv improves the post 
operative prognosis for of the 14 patients 
who arc cured in ri (’78 Sper cent) therewas 
no extension to the uterus 

\ actual in ol ement In case the va inal 
involvement is not so exten ivt as to be be 
vond operative remov d it appears that even 
a marhed degree of it does not matenaU) 
damage the prognosis for of the 7 patients 
with cxtensiv e \ aginal involvement 4(57 
cent) arc living and well Of the r6 patients 
with onlj moderate vaginal involvement in 
, other extensions made operative cure im 
possible Of the remaining / t '54 
are well 

Extent of cir icol tu ol cinenl In this group 
of spinal cell cancers no definite relation can 
be shown between the extent of cervica in 
volv ement and the incidence of ultimate 
cures Such findings hard!} appear logical 
especiall> if the entire thickness is 
for it would seem reasonable to as ume tna; 
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T\ULE I\ SUMMVRI7INC THP PVTIPMs WHO 
C\ME TO THE JOHNS IIOIKINS H(»sl n \I 
DURING Tlir niST SIX MONTHS nil 11 
SYMPTOMS IN ORDER TO SHOW THI IM 1 
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'lous communication we drew Tltention to 
the frequenc} of earl\ pericerviCTl in\ohe 
iRcnt in this group of cancers which is here 
reproduced in Table I\ and this i& igain 
Do^e out in this selected group of patients 
c patients with the exceptions noted 
in Table 1\ A all died within 2 >cars after 
nreration 


Paginal tn ol ement was extensive in 4 
this group Onl> 2 (8 3 per cent) 
these however ma> be classed as cured 
the 18 patients who are well 
^ ^ ^ showed cancerous in 

Sion of the vagina the involvement in 4 
per cent) being not extensive while in 
Ui r per centl the vaginal invasion was 
more widespread though removable 
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/ hi cxlcnl of ccr ical tn ol ement in relation 
to tht cured patients is interesting in this 
group of cancers In lablc \ are grouped 
the cured patients to show the degree of 
cervical implication 

I rom this lablc it is readily seen that of the 
cured patients in this group twice as many 
h id one third or less of tht ccrvital thickness 
involved in cancer as compared with those 
hiving more extensive involvement These 
linclings arc considerably at variance with 
those lor the spma! cell type of cancer and 
arc suflicicnlK striking to suggest that radial 
ccrxKil mv oh ement may be an important 
factor in the determining of the opcrativ c cur 
ability of the transitional type of cancer 
Ihisib all thcmorcvnidh broughtoutwhen 
one considers the number of cured patients 
occurring in each of the groups into which 
the thickness of cervical involvement is sub 
divided Of 21 patients in whom one third 
or less of the cervical thickness was involved 
in cancer 1 (57 i per cent) were cured Of 
23 patients who had two thirds of the radius 
of cervix invaded by cancer ^ (13 per cent) 
arc well while of the 46 patients in whom the 
entire thickness was involved 3 (.6 5 per cent) 
may be considered cured 

IhcbC figures lose their striking importance 
somewhat when one considers that during 
the fifbt 8 months of the disease the incidence 
with which one third two thirds and the en 
tire cervical thickness respectively were m 
vadcdvvas95 86 and 65 per cent However 
despite tins the figures in the preceding para 
graph remain of dominate importance 
Table "\.I brings out plainly the situation 
existing in the group of patients who were 
seen during the first 8 months of their symp 
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their \mptom before comin^ to optr-ilion 
rhest h p-ititnib according to our critcni 
uert bc\ond the acope of a permanent opera 
ti\ e cure 

It uouJd be rea<io;nbIt then to saj that of 
the ->0 patients m this, group of canters 8 
belonged to the inoperable class Thertfore 
of the remaining patients who were oper 
able 14 f6? 6 ptr cent) are cither being ind 
well or maj reasonably be considered is 
operatic e cures 

TRANSITIONAL CELL C \NCEB 

The Iran itional cell cancer is b) far the 
mo t common \anet\ Grosstv it docs not 
Ic/Ier nor can it be diatingufshecf from the 
other cancers in this situation Microscop 
iciIK howeccr thi<; tumor is distinctixe its 
cells resembling somewhat a well defined zone 
of cells seen m normal cercical epithelium 
which lb limited abo\e by the characteristic 
spmal cell layer an I below by the distinctive 
single celled basal la\cr Because ol their 
resemblance to this intermediate group of 
cells we have designated this variety of can 
cer as the transitional cell type These cancer 
cells have a very faint or undefinablc cell 
membrane Thenuclci takeadeepbluehoMna 
tovylm stain and are closelv placed being 
separated by a deep eosm staining cysto 
plasm much le s in quantiU and more deeply 
staining than tint m the spinal cells Nu 
cleoh are commonly ob erved (Fig 3) 

In Table \ III are tabulated the salient 
features regarding the patients having the 
transitional type of canter 


\fctasiiscs to the tltic qloids were demon 
strablc in 4 patients of this group all but one 
dvmg m less than i vear after operation 
This patient who came for treatment in the 
ninth month of sy mptomatic disease died 
vears after operation ‘'he was the only one 
of the four to have a diagnostic curettd e 
seven! days prior to operation for radical 
extirpation 0/ the process 

1/c/ isl isci to the fallopian Inb s w ere demon 
strated twice in this group both of the pa 
tients dving of recurrent cancer though one 
who had had symptoms for 3 months lived ft 
vears before succumbin" 5 of thee year 
being spent in complete comfort until the 
recurrence began to manifest itself 
hi ol cnicnt of the corpus uteri b\ the cer 
vical cancer occurred m i? instances fib 5 
per cent) in the Iran itional type of cancer 
but in contrast to our results in the pinal 
cell group none of these patients may be 
classified as cured Of the e i, patients j 
lived two years or more following operation 
one 4 years one vears and one 3 years the 
duration of their symptoms at the time of 
operation being respcctivelv 5 9 nod 4 
months Of these z? patients biimg exlen 
Sion cf the cancer to tie uterus 3 fi7 ^ 
cent; had no associated pencervical involve 
ment This absence however did not cem 
tomdicat amorefavorableout ome insofar 
as an ultim te cure was concerned 
Fencer icai xtcnsion of the malign ml process 
occurred in 37 m tances (41 per cent) thou 
it was questionable in two All of the c pa 
tients however died of cancer In our pre 
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findings Were it not for the exception just 
mentioned it would nppeir that c\ er\ piticnt 
whose symptoms had extended oxer i period 
of 8 months or more before ojieration w is 
probablj bejond the scope of an operitue 
cure 

Cures Of the patients in this group ib 
( 0 per cent) are lixing and well though these 
percentages could be raised to 24 if one were 
to consider cured those who died of natural 
causes or those that were lost after a period 
of 10 >cars This has not been done how 
ever these patients being grouped with those 
in the last column to swell the number of ^ 
year cures which totals 30 patients fu ^ pi-i’ 
cent) and comprises those living and well as 
well as those living 5 or more >ears before 
djing or not being traceable 
Percentage cure in operable patients Ihe 
question necessarily arises as to what the ulti 
mate results would be in patients who ma> 
be considered in the light of our experience 
to come within the scope of operabilit> In 
this group of cancers it would appear from our 
findings that in addition to the criteria estab 
hshed for the spinal cell cancers one should 
add extension of the cancer to the corpus 
uteri as one other factor indicating the pos 
sible improbability of an operative cure 
Therefore if we consider inoperable in this 
group of cancers the 37 patients with pen 
cervical extensions of the growth 3 patients 
with uterine extensions and i with ovanan 
involvement not included in the previously 
mentioned 37 we have 41 patients (45 5 per 
cent) out of the go who are definitely beyond 
the scope of a permanent operative cure If 
wc may also consider any patient whose 


symptoms arc over 10 montlis in durition as 
being beyond opcritive reclamation we miy 
add ^ more to the inoperable group makiiv i 
tot il of 44 piticnts (48 8 per cent) out of ro 
who presumably were beyond the reach of an 
operative cure 

We may therefore rcasonablv consider 46 
patients m this group to be operable Ilus 
then gives us a permanent operative cure in 
ib patients or 30 1 per cent of those whom 
wc consider as coming within the scope of a 
possible operative cure If the 4 operable 
patients who died or were lost 7 8 and in 
two instances 10 vears after operation with 
out evidence of recurrence were reckoned as 
cures wc would then have a 47 b per cent 
operative salvage among the operable pi 
ticnts with this type of cancer 

SIINDLn CI LL cvNcrn 

In our first communication the cancer cell 
characterizing this group of cancer was re 
ferred to as the fat spindle type of cancer 
cell This latter designation is unwieldv 
and it would probably be less cumbersome to 
refer to this cell as the spindle type of cancer 
cell and to designate this group as the spindle 
cell cancers 

This group forming the least common van 
ety of the epidermoid cancers of the cervix is 
compose<l of cells which as their name im 
plies are spindle shaped 1 heir nuclei assume 
a deep hxmatoxylm stain art closely placed 
and separated by only a small quantity of 
cosin staining cvstoplasm Nucleoli art oc 
casionally but not commonly seen (I i^ 4) 

The spindle cell group for this particular 
study comprises 17 patients In Table XIII 
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toms in so fir as the extent of ndnl cervical 
involvement is concerned One is impressed 
at once b> the high incidence of cures in the 
operable cases and the related) loiv incidence 
of operable cases imong those patients in 
whom the entire cervix was involved It is 
also impossible not to be impressc<i with the 
scarcity of cures in the group in which the 
radial cervical involvement is limited to two 
thirds despite the hi^h incidence of operabil 
itj in so far as demonstrable ineradicable 
extension is concerned 

Type of operation performed In this group 
7 patients were submitted to the combined 
vaginal and abdominil pinhy stcrcctomv All 
but 3 died in less than i year after operation 
Of the 3 exceptions one lived 4 years and the 
two others 2 years the duration of symptoms 
before operation being respectively i month 
months and 6 months 
On i6 patients (17 7 per cent) a vaginal 
panhysterectomy was performed and 4 fas 
per cent of 16) are living and well Three of 
these patients were in the first month of liieii 


CURED PATIENTS IN THE TRANS! 
TIONAL CELL CROUP 
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symptoms while the remaining one was in 
the Sixth month 

The most common operation was the ab 
dominal panhysterectomy which was done in 
67 instances (74 4 per cent) 01 these pa 
tients 14 (20 8 per cent of 67) are living and 
well 

The occurrence ol 5 year cures in the 
patients operated upon by either the vigiml 
or abdominal route is respectively 43 7 per 
cent of 16 and 34 3 per cent of 67 patients 
Curelli^e of the ccrical neoplasm several 
days prior to radical operation was done on 
30 (3^ 3 per cent) patients in this group Of 
these 7 (233 per cent of j,o) ire living and 
well while II (366 per cent of jo) can be 
considered as belonging to the group of 5 year 
cutes 

Xn other words of the iS patients living 
indwell 7 (38 8 per cent) had been curetted 
several days prior to the complete extirpation 
Duration of symptoms A word should be 
said here concerning patient number three m 
the group whose s> mptoms are of 10 months 
duration In this as well as m our previoub 
study this case has ciubed difficulty from the 
standpoint of proper classifiLation as to the 
duration of symptoms Her historv could 
well hive been construed in such a way as to 
make the duration of her symptoms much 
shorter This w ould also seem reasonable in 
Me i of the evident incipieocy of the neo 
plastic process as indicated by our histological 
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It \\iU be noted tint 'll! patients in this 
group ^s^th line gland or fallopiin tube m 
\ol\ement also had extension of the process 
into the pencerMcal tissues Ihis is ilso true 
of the patient ith bladder in\ oK ement We 
ma> consider the 10 patients mth pericer\ical 
extensions of the cancer as being bc>ond the 
scope of an operative cure These 10 cases 
include those mentioned m the previous para 
graph and also those whose symptoms ire 
over 8 months in duration Therefore of the 
17 patients who are now under consideration 
7 (41 per cent) maj be considered operable 
Cures in this group arc of less frequent oc 
currence than in any of the preceding groups 
onlj I patient (5 9 per cent of 17) being alive 
and well today Five jear cures amount to 
II 7 per cent and m this connection it is m 
teresting to note the extensive involvement 
with metastases of the patient who lived 6 
years after operation before succumbing to 
recurrent cancer 

In an> consideration of cured patients wc 
are necessarily concerned v\Uh the possibility 
of cure in those who are operable In view of 
the fact that only 7 patients in this group 
come withm the scope of operability the one 
cured patient gives us an operative cure of 
14 per cent in the operable cases 

ADEN0CARCIN05IV 

Nine patients m this study had adeno 
carcinoma as the type of neoplasm involving 
the cervix Table XV gives the salient fea 
tures encountered in this variety of cancer 
Adenocarcinoma is the rarest type of cer 
vical cancer but unlike the rarest form of the 
epidermoid variety does not possess a similar 
degree of malignancy All but two of the 
patients m this group who died of cancer 
h\ cd 2 y ears or more after operation one hv 
ing 2 One 3 and two 4 V ears before succumb 
ing to a recurrence In brief of the 6 patients 
in this group who died of recurrence 4 (66 per 
cent) Ii\ed 2 years or more after operation 
Ojarian tniol ement occurred m one patient 
(ii per cent) operated upon during the fourth 
month of the disease and was associated with 
tubal uterine and pencervical extensions 
Corpus uteri The neoplasm invaded the 
body of the uterus m two instances (22 per 
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Total number of patients 

Cured 

Operatic 

Cures m operable patients 


9 

(33 3%) 3 

(75%) 3 


cent) In both there was associated pen 
cervical extension of the cancer with complete 
involvement of the cervix and the ultimite 
result was fatal In this group therefore in 
volvcmcnt of the corpus uteri was uniformly 
fatal and the outcome to be anticipated m 
view of the associated pcricervical involve 
ment 

It IS here impossible to predict the influence 
that extension to the corpus uteri without 
pencervical involvement might have on the 
final outcome in a given instance 

Bladder tniol cvicnt occurred once m this 
group in a patient whose symptoms were of 
4 months duration The involvement was 
by direct extension and the outcome fat il 3 
years after operation with the employment of 
radium 

Pcrtcerotcal extension of the neoplasm oc 
curred in five instances (55 5 per cent) All 
of these patients died 

Fagtiwf extension of the cancer occurred in 
two thirds (6) of these patients Where this 
extension was uncomplicated by radial pen 
cervical extension of the cancer a cure was 
obtained in 2 out of the 3 patients (66 6 per 
cent of 3) so affected It is obvious there 
fore that vaginal encroachment by adeno 
caranoma of the cervix does not preclude an 
operativ e cure 

Tlir study of ecrvtcal in ol ement is not par 
ticularly relevant except to show that 2 of the 
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are tabulated the outstanding features char 
actenzing the disease in this group of cancers 

T \BLE MV CURED P VTIPNTS IN THE SPINDLE 
CELL UROUP 

N ml 

Tol I numbe o( pat nt 17 

1 > cu c (. 7 ) 

Op abl p t t 7 

Ope aW p t enl p rmanentl> ur d ( 4%) 

Iliac gland metastascs were noted in tno 
instances m both associated uith extensive 
cervical and vaginal involvement as well as 
extension into the penccrvical tissues One 
of these patients with s>mptoms of ^ months 
duration lived i vear after operation and the 
other whose bjmptoms were of iS months 
duration lived 6 jears before d>mg from the 
effects of a recurrence 

Valloptan lube tn ol cment occurred in 2 
patients m each instance the uterus and pen 
cervical tissues were also implicated One of 
these patients liv ed i > ear after operation and 
was lost trace of while the other whose svmp 
toms were of 24 months duration lived 2 
jears before succumbing to a recurrence 

In chemenl of the corpus ulen occurred in 8 
patients (4, per cent; of this group One of 
these patients (12 5 pec cent of 8) is living 
and well while another lived over 5 jears 
before d>mg of a recurrence It is note 
worth) that with one exception all of the 
patients in this group with extension of the 
cancer to the corpus uteri also had pcncerv ical 
involvement The exception is the one and 
onlj patient m the group who is living and 
well The uterine extension in her case i> not 
associated v ith pcncerv ical extension 

In ohement of the pertcer ical tismcs oc 
curred m 10 patients (58 8 per cent) AH 
except one died of recurrent cancer Thib 
patient died 2 vears after operation as the 
result of a cardiopathy fclinical diagnosis) 
there being at that time no clinical evidence 
of a recurrence 

T aginal vi ol cnicni in the carcinomatoas 
process occurred in 15 patients or approx 
imatelj 88 per cent of this group From this 
phase of the pathology little can be de 
duced that might serve to determine any 
thing of prognostic sigmncance m the pindle 
cell cancers 


The extent of ccnical tmohmenl m this 
group IS also not particularly relevant in so 
far as ultimate cure or postoperative Ion e\ itj 
arc concerned becvusc no definite relation 
can be <hown between them 
The types of operation performed are rcaclilj 
seen at a glance and arc not particularly rele 
V ant except possibly to note that of the 10 pa 
ticnts who had abdominal panhysterectonuo 
performed 40 per cent lived 2 years or more 
after operation while out of the $ submitted 
to the vaginal operation only one (20 per cent) 
Iiv ed as long On only patients in this group 
was the combined vaginal and abdominal 
operation performed and one of these (m 
the third month of svmptoms) lived 2 years 
before dying of a recurrence 
Curctlage of the neoplastic peaces several 
davs prior to the radical operation for extirpa 
tion was performed in 5 instances and the 
only patient in this group now living is one 
on whom this procedure was earned out 
Puralton of symptoms What influence the 
duration of the symptoms before operation 
exerts on the ultimate outcome in spindle cell 
cancer is difficult to determine The number 
of patients in this group is so small that any 
deduction would appear arbitrary It may 
however be noted that after the eighth month 
of symptoms wery patient had pencervical 
extension of the neoplasm This alone as 
previously demonstrated in our experience 
precluded all hope of an operative cure and 
from that standpoint renders the case in 
operable However a patient may live for 
several years in complete comfort before sue 
cumbitig to recurrent cancer 

One might therefore presume that am p 
tivnt with spindle cell cancer of the cervix 
with a history of over 8 months duration 
should be considered inoperable in so far as a 
permanent operative cure is> concerned 
OperahU cases The criteria for operability 
in the spindle cell group of cancers are prob 
ably similar to those recognized for the spinal 
cell group in view of the fact that uterine 
involvement by the carcinomatous process 
does not altogether exclude the probability 
of an operatn e cure provided of course that 
uterine extension is not associated with pen 
cervical invasion 
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cancers, It must be mentioned howc\tr 
that in the latter group the onl> cured pa 
tient had eater sion of the cancer to the bodj 
of the uterus 

L\k)iiiou to the agiua of the neophsm m 
patients \\ho could other\\ise be operated 
upon \\arrants a more unfaaorable prognosis 
than uterine extension in the spinal cell can 
cer<; Other factors being about equal it 
mijht be said that the prognosis for an ulti 
iTute cpcralive cure for \aginal extension as 
cen-pared to uterine e ter sion is as i is to 1 4 
1 his ccmplication is most se lous in the tran 
sitional cell cancer and is least serious of all 
in the adenocarcinomata No generalization 
IS a\arranted for the spindle ce 1 cancers 

Buraiwn cf sMuflcns hfere operation It 
\\ould appear justifiable on the basis of our 
stud> to sa> that in the spinal and transitional 
cell cancers a duration of S} mptoms exceed 
mg 8 months is sufficient to put the patient 
be>ond the scope of an operatne cure In 
the case of the spindle cell cancers our stud> 
^^ould indicate that this time limit is probabl> 
too liberal Tor the adenocarcinomata no 
such stringent or arbitrar> duration of s>mp 
toms can be predicated as for the cancers of 
the epidermoid \ariet> 

Tie degree of ccr ical tn ohemcnf provided 
there is no pencervical involvement appears 
to be a relativel) unimportant factor m the 
spinal cell cancers as well as in the adeno 
carcinomata In the case of the transitional 
cell cancers however the degree of radial 
cervical involvement immediately assumes an 
important role so that of the cured patients 
those having one third or less of the thickness 
of the cervax involved in cancer as compared 
with those having more extensive involve 
ment are as 2 is to i 

In fact patients with transitional cell can 
ccr seen during the first 8 months of their 
s> mptoms who have onlj one third of the 
thickness of the cervix involved present an 
operability incidence of 95 per cent and the 
cures obtained in this operable group are 57 8 
per cent This is in distinct contrast to an 
operabihtj incidence of 15 per cent and cure 
incidence of 17 6 per cent in the patients hav 
mg two thirds of the cervix involved or an 
operabilitj incidence of per cent with a 


cure incidence of 33 3 per cent if the entire 
cervical thickness is involved 

No generalization can be made for the 
spindle cell cancers 

Diagnostic curettage performed sev eral days 
prior to the radical operation was done in 10 
patients with spinal cell cancer and i 5 per 
cent of these are well toda> Of the transi 
tional cell cancer patients who are living and 
well 38 8 per cent were curetted several dajs 
prior to operation In the spindle cell cancer 
group 5 patients were curetted This includes 
the onl> patient in this group who is well 
todaj Curettage was performed twice in the 
group of adenocarcinomata and one of these 
patients is well at the present time 

Undoubtedlj curettage for diagnosis sev 
oral da>s prior to operation for radical extir 
pation does not render the prognosis hopeless 
Prognosis vi operable patients In the group 
of epidermoid cancers the spinal cell cancer 
offers the most favorable prospect for opera 
live cure Prov ided our criteria of operability 
arc accepted a cure ma> be anticipated in 
63 6 per cent of the operable cases of spinal 
cell cancer who survive the operation 
The transitional cell cancer comes next 
offering the possibiht> of a cure m 39 to 47 
per cent of its sufferers while the spindle cell 
cancers are the least hopeful of all m that only 
a 14 per cent cure is revealed m our study 
The adenocarcinomata offer the most hope 
ful outlook m that 75 per cent of the operable 
cases may be considered cured However 
we must again point out the small number 
of patients in this group and the danger of 
accepting without qualifications deductions 
formulated on such premises 

Minimal requirements of an adequate oper 
ation for carcinoma of the cervix uteri are 
presented It is also apparent that in this re 
stneted group of patients operated upon 45 8 
per cent were evidently bejond the hope of 
cure bj operation 

COVCLUSION 

A postoperative prognosis in carcinoma ot 
the cervix uteri can be made provided that 
the tissue removed at operation is studied 
with sufficient care and that an adequate 
operation is performed b> a surgeon ade 
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3 cured patients had the entire cenixinxoHcd 
m cancer 

Tvpe of opcrition performed The two pi 
tients on whom a laginil panhjstcrcctomj 
uaij perform d had extension of the cmcer 
which made the condition incunble JThe 
ibdominil panh\stercetojnv w is. done on the 
remaining se\en 

Dta^tiosUc iitrclligc sc\eral da>s prior to 
operation was done twice in this group One 
of these patients is ali\c and well bo one 
mav conclud that cureltige not fofjowed b> 
immediite opcrilion is> not incompatible with 
in ultimate operatne cure 

Di(ratio)i of sMupioms Itisdidicult in fact 
obMously impossible from a stud> of Fable 
\V to formulate anv rule as to i time limit 
ba ed on 5k>mptoms bejond which a cast of 
idenocireinoma of the cervix is to be con 
sidered inoperable In this respect it differs 
entirtl> from the others herctotore described 

Cures Of this group 3 patient-, arc Jning 
and well todav giving an ultimate cure of 
33 j per <^€nt Reference to Table \V shows, 
the duration of symptoms before operation 
and it IS little short of marvelous to note that 
one patient had had outspoken symptoms for 
more than y cars The s> mptoms in this in 
stance were a profuse malodorous vaginal 
ih charge and a v ell defined mctroirlngia 
attributable to no demonstrable endometml 
or myometnal abnormality This patient is 
living 14 years after operation and 3 years 
ago underwent a radical breast amputition 
for cancer 

Other than these 3 there are no 5 year cures 
m this group 

Cures in operable cases Although 33 3 per 
cent represents the operative cure in this 
group of cancers it does not indicate the out 


come to be anticipated in patients who come 
within our conception of operability A 
glance at Table W' will immediately reveal 
that 5 (5s 5 per cent) of these patients had 
extensions of the cancer beyond the radial 
conlmcaof the cervix thereby losing all chance 
of optraliit cure The five cases just men 
tioned also include all other extensions and 
mctastascs except those involving the vagina 

The incidence of operable patients m this 
group therefore is 44 4 per cent The inn 
t/ence of operativ e cure in these operable cases 
is 75 per cent thereby surpassing even the 
spinal cell cancers in the favorable prognosis 
that may be offered m the operable patients 
who surv ive their operation 1 his is an wholly 
unfore cen result and was allOpCther unanttci 
patedwhen the present study was undertaken 

StPlM \i>\ 

This study was planned primarily toaster 
tarn if possible the fictors that influence the 
chances of an operativ c cure in a patient suf 
fenng with cancer of the cervix uteri pro ided 
she sur ties the immediate effects of the opera 
lion Certain ftatures are here briefly indi 
cated upon which a prognosis may possibly 
be based 

Extension and melaslascs when demonstrable 
m either the regional lymph nodes the ad 
nexa bladder rectum or pencervical tis ues 
render impossible an ultimate oper tive cure 

Uterine extension of the cancer without 
extension elsewhere evidently impairs the 
chances of an operativ e cure but by no means 
obviates it in spinal cell cancer In the transi 
tional cell type extension to the corpus uten 
apparently outrules any operative cure No 
generalization on this phase is permissible m 
the adenocarcinomata or m the spindle cell 
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OVARIAN IRRADIATION, ITS ErTECT ON IHE HEALTH OF 
SUBSEQUENT CHILDREN 

Review of Litfrvtxjre ExPERiitFNT\L and Clinical With a Rffort of Threl Hundred 
\ND TuE\n HUiflN Precmncies 

ByPOUGLVSP MLRPin AID I \CS PmL.\DEu>nn 
Gy rc no<p t 1 Irut l I 1 Gy fcIoeR vhL rrtyfP cyl 


T he G>necean Hospital Institute of 
Gjnecologic Research of the Uni\ersit> 
of Pennsj h aniais stud> ing the effects of 
irradiation upon the o\ arj 1 he chief point of 
interest in this im estigation is the health of 
subsequent offspring E'^tensiic animal ex 
penments are being undertaken to determine 
the effect of o\ anan irradiation on the health 
of the de'scendants of the irradiated animals 
The subject is being studied for tiio rea 
sons first year by > ear radium and the \ ra> 
are being used more frcquentl> in the treat 
ment of non malignant pehic diseases of 
\\omen second many of these treatments arc 
given dunng the childbearing period m 
amounts insufHcient to produce permanent 
stenlit) Women so treated have subsc 
quentlj borne children but because some of 
these children presented developmental de 
fects this gave rise to the belief that the> 
were produced bj the maternal irradiation 
The present stud> is undertaken in the 
hope of learning uhether the defects de 
scribed are due to the maternal irradiation or 
to other causes If these defects are due solelj 
to irradiation this should be well understood 
in order to prevent their future occurrence 
This article is intended as an introductorj 
paper to further studies upon ovarian irradia 
tion In it the contemplated investigation is 
outlined, and the animal experimental and 
clinical evidence as set forth m the current 
literature is reviewed 

OUTLINE OF CONTEMPLATED STUDV 
On account of the importance and com 
plexity of the problem onlj a single aspect 
of ovarian irradiation is being studied The 
health of offspnng born follow mg therapeutic 
maternal pelvic irradiation was selected as 
perhaps the most important clinical phase of 
the problem needing investigation 


This research is both a clinical and an ex 
pcrimental one The clinical portion consists 
of an analysis of the health conditions of chil 
dren born of mothers receiving therapeutic 
pelvic radium or \ ra> irradiation either be 
fore or during the pregnancies concerned 
The material for the present communication 
was secured from reports found m the cur 
rent medical literature 
The second part of the clinical portion con 
sists also of an analjsis of the ph>sical condi 
tion of children born of similarly irradiated 
mothers but as > ct unreported The c data 
arc being gathered from questionnaires sent 
to various observers and clinics throughout 
the United States 

The animal experimental portion of the 
work consists of obsenations made upon the 
progenv of white rats Onl> one generation 
of females is receiving ovanan irradiation 
prior to mating in order to permit a studj of 
the inheritance of any possible defects induced 
by such treatment to be made This invest? 
gation is being supplemented b> histological 
observ ations made upon the changes observ ed 
m the ov anes of rats thus treated 

Review of Literature Experimental 
AND Clinic VL 
experimental studies 
The observations of thirt) seven workers 
have been studied in order to ascertain what 
expenmental evidence there is at hand to 
indicate the part plav ed bj irradiation m the 
production of defective offspring in amrrals 
For want of space the abstracts of these ex 
penmental studies hav e not been recorded in 
detail The references to them appear in the 
bibliography from 1-41 inclusive 

J hese observ ations hav e been made upon a 
vanetj of animals and in most instances evi 
dence has been found indicating that the 
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IRRADIATION OF FERTILIZED EGG 

Tiff 3 IrraiiiatioTV e(!ecw upon animals and their off pnnR Data presented here 
arc the same as on Figure t onl> plotted according to whether the irradiation was 
received before or after fertilization of the eg Note the hij,h frequency of gross 
abnormality production when the fcrtiUzed e g is irradiated The small number of 
experiments (37) Uic wide variety of animals and insects erapIo>ed the absence 
of negative findings in manj of the reports and certain other factors such « the 
disproportion of preconception experiments (7) as against the larger number of 
postconception experiments (30) make a correct appreciation of the various findings 
charted here extremely diflicuU 

(lence confirming this belief is as > et by no 
means abundant nor is it belie\ ed to be more 
than. suggestiNC of damage For this reason 
additional experimental and climcal evidence 
IS deemed necessary before a final satisfactory 
answ er to this problem can be giv en 
Pre fertili alion irradiation of animals Pre 
fertilization ovanan irradiation has been 
found to delay the onset of pregnancy in rab 
bits (Zaretsky 41) but to be followed by the 
production of normal >oung Prolongation of 
pregnancy has also been observed to follow 
this form of irradiation (Dnessen 10 Lacas 
sagne and Coutard -i) as has likewise abor 
tion (Tnllmich, 38 Bergonie and Tribandcau 
5) Stillbirth has been observ ed bv Tnllmich 
(38) Dnessen (10) Lacassagne and Coutard 
(21) Early death of offspring has been noted 
b> Okintschitz (30) when irradiating mice 
and by Sebileau (35) Dnessen Lacassagne 
and Coutard when irradiating rabbits Under 
development has also followed preconception 
irradiation (Dnessen Lacassagne and Cou 
tard) and Dnessen has observed general 


weakness of the offspnng after the treatment 
Gross abnormalities have been noted b> 
Lacassagne and Coutard and m this country 
Bagg and his co workers have apparent!) 
demonstrated the presence of gross abnor 
malities in mice apparentl) the result of 
maternal irradiation Bagg m a personal 
commumcation states that he has been un 
able to reproduce the original defects in a 
second set of similar experiments 

In addition to the gross changes seen bv the 
above writers certain of the cytologists 
(Mavor 26 Muller 27) have observed stnk 
ing effects in the structure of individual cells 
espeaally in the nucleus following irradia 
tion It has been show n that irradiation may 
disrupt the normal chromosome arrangement 
in the nucleus without altering the viabilit) 
and that following such treatment atypical 
monsters may be produced Hinnchs who 
recently revaewed the literature on irradia 
tion effects upon Imng tissues says that 
I The chromatin is more susceptible to 
irradiation than is the rest of the cell 
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>oung of these irradiated female animals 
suffered injurv because of the maternal treat 
ments The chief disturbances observed in 
the order of their frequenc> are presented 
graphically in Figure r In this diagram loss 
of fertility and prolongation of pregnanc> 
refer to the irr idiated mothers and not to the 
offspring From this diagram it appears that 
gross abnormalities among the young of 
irradiated mothers are not infrequent and 
underdevelopment and early death are also 
important sequels 

The observations on FigUre i were recorded 
irrespective of the time with regard to fer 
tilization at which the irradiation took place 
In Figure the same data are graphically pre 
sented but in a different fashion Here the 
black bars represent the sequel® observed 
v hen irradiation preceded preguanev or fer 
tih^ation of the ovum whereas the cross 
hatched bars represent the effects of irradia 
tion administered during pregnancy or after 
fertilu-ation of the ov um had taken place In 
the latter case the developing embryo was 
directly irradiated and here there wa a de 
cided increase in the frequency of gross abnor 
mality production Figure 2 based on a small 
senes of experiments upon a wide variety of 
animals and insects presents contrasts be 
tween preconception and post conception 
effects which may give erroneous impres 
sions as a result of these facts namely the 


small amount of material and the conditions 
under which they were earned out 
In a number of the animal experiments 
forming the bases of Figures i and only a 
small senes of animals was employed and 
in some of these experiments no controls 
were used It is quite possible that if more 
thorough and complete observations had been 
made the final results would have been 
different 

For the purpose of making easier compari 
son Figures i and have been drawn to a 
scale of one hundred These results do not 
however represent true percentages since in 
most of the reports examined negativ e state 
ments were not recorded for each of the fird 
ings charted This fact however ou ht not 
to alter our opinion concerning the great fee 
quencj of gross abnormality production as 
recorded in Figure 2 

The great frequency of occurrence of gross 
abnormalities among the young of animal 
irradiated when pregnant or after fertihza 
tion of the egg as the case may be would 
seem to prove that the irradiation was the 
ciuse of the. disturbances observed Most of 
the experiments in the senes studied were 
earned out upon the fertilized egg few 
remaining studied — omesixotseveninnuni 
ber — upon preferlili aUon irradiation suggest 
that subsequent off pimg may suffer as the 
result of preconc^tion irradiation The evi 
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1 Irradiatwn of the dedoptng embno is 
cxtremel) likely to injure its health and future 
development 

2 Pre fertilization ovarnn irradiation of 
animals may injure the health of subsequent 
offspnng 

3 Additional confirmatory experimental 
evidence nould be of great value in detenmn 
ing ^^hat effect preconception or pre fertihza 
tion irradiation reall> has upon the health and 
development of future offspring 

4 The health and dev elopment of all chil 
dren born of mothers vv ho hav c receiv ed pclv ic 
irradiation during or prior to the pregnancies 
concerned should be studied carefully in 
order to ascertain whether such maternal 
irradiation has had anj harmful results upon 
the health of the children 

OBSERV mONS ON HUMAN BEINGS 

A study of the current literature has been 
made in order to gather as much information 
as possible concerning the health of all chil 
dren whose mothers received pelvic radium 
treatment or N. ray irradiation dunng or be 
fore pregnancy Approximately 3 o such 
pregnancies have been reported Few ob 
servers have published more than one or 
possibly two personal observations on cases 
associated with irradiation given dunng or 
preceding pregnanev Where other authors 
cases have been quoted onginal sources have 
whenever possible been examined and an 
attempt has been made to secure all av affable 
data bearing upon the health of children born 
of irradiated mothers following such treat 
ment regardless of the time that had elapsed 
between the treatment and the concqition 
In a few instances there w ere twin births In 
elev en cases second children w ere born follow 
mg one radium treatment or X ray pelvic 
therapeutic irradiation and of these eleven 
w omen four conceiv ed the third time 

The large number of pregnanaes recorded 
m this investigation are explained by the fact 
that a group of forty mne pregnancies were 
reported by Pinard (129) with practically no 
details of the treatment It is quite possible 
that if such details had been included many of 
these pregnancies might hav e been omitted as 
unsuitable for this study and the grand total 


have been thereby reduced There were 113 
reports examined The first report was made 
in 1906 and from that time until 19 o rela 
tnelj few cases were recorded In 1920 there 
was a decided increase in the number of 
observations and since then the number of 
investigations recorded each >ear has been 
fairl> constant 

1 ack of space prevents the publication of 
the abstracts of the case reports from which 
our material was drawn The references 
(4 -156) m the bibliography however give 
the sources from which this material was 
secured To the best of our knowledge it 
includes all reports of pregnancies associated 
with irradiation in which details bearing upon 
the health of the children or of the fetuses con 
cerned were found Therapeutic abortions 
performed by means of X raj irradiation m 
which no description of the development or 
health of the fetus was included were omitted 
from this consideration It was believed that 
sudi cases would be of no value in this studj 
since the health or development of the child 
thus bom was the chief point of interest On 
the other hand cases in which accidental 
abortions occurred although no mention was 
made of the health of the fetus w ere included 
m order that wc might learn the effect of 
irradiation upon the abortion rate 

The ages of the women receiving irradia 
tion were mentioned 122 times The>ounge5t 
woman treated w is i8 and the oldest was 46 
years of age Figure 3 is a polygonal curve 
indicating the number of treatments given 
arranged according to the ages of the women 
treated According to Norris (121) thepeak 
of the curve between the ages of 27 and 34 
represents the period of greatest fertility 

Meager data bearing upon the health of 
children born prior to irradiation treatments 
were found but m a large number of cases 
mention was made of the frequency of abor 
tion For this reason a study of the health of 
children born prior to irradiation has neces 
sanly been omitted whereas a study of the 
abortion rates as influenced b> irradiation has 
been made possible 

Abortion rate tn general popnlalion Since 
registration of pregnancies and abortions is 
not required in most communities it is diffi 
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The di\)ding cell is more susceptible 
than the resting cell 

3 Embrjonic rapidly differentiating tis 
sues arc more susceptible than adult tis>ue 

4 ^\eak dosage may accelerate whereas 
strong dosage delats cell actuity 

5 The more intense the irndiation and the 
earlier it is applied the more marked are the 
defects 

6 The effect is more pronounced in sys 
terns where detelopmcnt is most precocious 
such as the ner\ous system and the >ascular 
sy stem 

Dtscusston of expewttenfal dala All the 
experimental data indicate that madtaiion oj 
the di clopuig aniMal embno is a procedure 
that IS extremely prejudiaal to the future 
health of that individual This evidence is 
convincing both in its quantity and tn its 
quality 

^uch a statement cannot be made v ifhout 
reservation as regards the question of pre 
coiiceplion or pre fcrtili alton irradiation in 
animals Nevertheless the available evidence 
in faior of such damage being possible is 
highly suggestive 

The facts in support of this suggestion are 

r That evidence has been presented by 
various observers 

2 That this evidence has been confirmed 
by evperiments upon different kinds of 
animals 

3 Ihat other agents such as alcohol etc 
f ee Stockard) when parents are subjected to 
their influence in sufficiently large amounts 
are known to myure the health of offspring 


4 That more than one biologist has been 
able to observe cellular changes affeclin" the 
hereditary mechanism namely the chromo 
some arrangement of the nuclei foUonin^ 
irradiation and later has been able to con 
firm this by the appearance of atypical off 
spring 

Such evidence as that just cited would indi 
cate that prcJcrtiU alien irradiation tn the 
case of human hemps might act injuriously 
upon the health of children born following 
such maternal treatments Arrayed against 
the fact that preconception irradiation may 
injure the health of children born subsequent 
to maternal irradiation are the followin 
facts based upon the etpermental e\idence 
just reviewed 

1 Very few experiments have been per 
formed and some of these have not been well 
controlled 

2 Injury of offspring has not always fol 
lowed maternal irradiation in control experi 
ments 

Furthermore it is quite possible that the 
human ovary and the animal ovary may not 
respond alike to irradiation The human 
ovum may be so sensitive to irradiation that 
dosages large enough to bring about the de 
sired therapeutic results will m all cases kill 
the more mature o\ a v\ hereas the primordial 
foJhcJes may be so resistant as to withstand 
completely any injury that may result from 
sucJi substenhaing irradiation dosage 

From our review of the experimental evi 
deuce adduced we have drawn the following 
oinclusions 
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■■ flflOf?TION3 PRIOR TO IRRAOIATION 
ABORTIONS AFTER IRRADIATION 

tiR 5 Abortion rite as affected by irradiation Show 
mg the relative abortion rates in 256 nregnancies occumng 
in 61 women before irradiation anu the same kind of a 
study in these women after pelvic irradiation where 73 
pregnancies occurred 

uteri Other indications included \ anous pel 
Mc disturbances and some diseases of a more 
general nature such as cardiac complaints 
leulvTmia psjehoses and the like \\hcrc fu 
ture childbearing ^\as deemed inadvisable 
In these cases the pregnancj occurred in spite 
of the irradiation given to induce permanent 
sterility 

Sources of radiant energy In this senes of 
pregnancies subjected to pelvic irradiation 
the X ray seemed to be the method most often 
applied having been dcfinitcl) mentioned as 
being the agent employed m io8 cases where 
as radium was used m 64 cases in one or two 
instances a combination of both agents was 
employed 

Irradiation dosage The exact dosages of 
X ray and radium as applied m this senes of 
320 pregnancies were not recorded This was 
due to a v anety of reasons In the first place 
in quite a number of instances no definite 
mention was made as to whether cither radi 
um or the \ ray was employed the word 
irradiation alone being used However it 
may be assumed that the X ray was used in 
most of these cases In another large senes of 
cases no mention was made of the dosage cm 
plojed In still other reports all details were 
not recorded and when the treatment was 
described the technique employed seemed to 
vary so much in the different cases that it was 
impossible to secure uniform data for analytic 
purpo«;es For these reasons no s>stematiL 
attempt was made to collect information con 
cerning the dosage The chief criterion as to 
dosage m selecting these cases for study was 
first that a therapeutic dosage had been used 
in distinction to a diagnostic dosage as in the 
case of \ raj that it had been applied in such 



Fig 6 abortion rates in first second and third preg 
nancies following single maternal pelvic irradnlion ex 
posufcs Showin the abortion frequenc> in cle\en women 
following maternal irradntion All had second preg 
nancies while four hid third pregnancies Note the uni 
formit> of the rate in the first two pre nancies of these 
cleien women 


a manner that in all probabihtj the ovaries 
received a large share of the irradiation and 
that pregnanej was known to exist at the 
lime of treatment or to have followed at a 
later date 

Effects of irradiation upon human offspring 
In considering the effects of irradiation upon 
offspring the bearing that such treatment 
maj have upon the abortion rate has previ 
ousl> been discussed and we have seen that 
It apparcntlj has little if any effect m m 
creasing or decreasing this rate From the 
practical point of view the most important 
question for elucidation is whether maternal 
irradiation does injure the health of offspring 
who reach the period of viability are born at 
or near term and possess such vitality as to 
become personalities in the true sense of the 
word 

Figure 4 shows that irrespective of the 
time at which the irradiation is given as re 
gards the onset of pregnanej approximatelj 
two thirds of the pregnancies and subsequent 
children arc normal in every respect Some 
22 or 3 per cent of the total number of preg 
nancies ended in abortion and in the final 11 
per cent the offspring when born at or near 
term appeared to be dcfectiv e in some respect 

In selecting the individuals to be included 
in this last ii per cent all children who were 
born at or close to term were considered also 
those who presented even slight defects, or 
serious defects or who manifested some evi 
dence before the last observation was made 
that their health was not perfect also those 
who died early m life The duration of time 
after birth that these children were observed 
vaned greatly In some only the condition at 
birth was recorded whereas in others obser 
vations were made as long as 7 jears after 
birth All children shodtng any disturbance 
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cult to determine the true 'ibortion rate for 
the general popuhtion Through the kindness 
of Dr J B Delee ho\\e\er Table i is pre 
sented ^hich indicates the frequenc> of 
abortion m the cities cited 
Abortion rale tn uomtn rccct tn^ irradiation 
From Figure 4 it uill be seen that the fre 
quencj of spontaneous abortions recorded 
here is about 2 per cent This applies to the 
320 pregnancies obsened regardless of the 
time of irradiation treatment as respects the 
onset of conception This rate appears to be 
even lower than the normal rate as ma> be 
observed from Table I 
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TABLE II — ABORTION FREQUENCY IN MULTJr 
\R^ AS INFLUENCED BY IRRADIATION 
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Abortion rale in uomen before and after tm 
diaUon Data are presented in Table il show 
mg the frequencj of abortion in irradiated 
women as it occurred both before and after 
the irradiation treatment This material is 


presented graphicallj in Figure 5 These per 
centages of 18 and 19 indicate that the irra 
diation has had verj little effect upon the 
abortion rate and in spite of the fact that the 
patients so treated were in most instances 
suffering from disturbances of the generative 
organs which might be regarded as favorable 
to a high abortion rate 
Abortion rate tn first second and third preg 
nancies folloutng trradtalton Eleven women 
after irradiation had second children and of 
these four had third children It is intere t 
ing to note that in this group all the children 
born at term were pcrfectlj normal The 
abortion rate for the hrst eleven pregnanaes 
m this senes appeared to be identical with the 
rate for the second eleven pregnancies there 
being four abortions m each group of eleven 
pregnanaes In the third pregnancies there 
were two abortions and two full term health) 
children This abortion rate is graphicall) 
presented in Figure 6 
Abortion as influenced by the inne of the 
irradiation uith regard to the date of fcrlih a 
lion Fift) three women were irradntcd at 
some period dunng pregnancy and nine 
aborted (26 q) nhereas r6y women wem 
irradiated before the beginning of prConanc) 
with 67 abortions or a rate of appro-vimatel) 

6 per cent The e percentages are shown 
graphicall) in Figure 7 

Indications for irradiation The indication 
for treatment was mentioned 177 times In 
approximate!) 70 per cent of the women m 
this senes of 177 cases pelvic disease was the 
indication for the treatment The most im 
portant S)mptom was uterine hemorrhage 
usuall) the result of ovarian d)sfunction 
The second most important indication lor 
irradiation was m)oma uteri and the third 
most frequent was carcinoma of the cervix 
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12 Bailey and BaRg in 1923 (47) also reported a death 
in II hours The child showcil malformation of the head 
mth saRittal suture open (\ray) 

13 li Little in 1923 {104) reported a microccphal> 
(Radium ) 

14 G Peten>i in 19 3 (126) reported a microcephaly 
(\ray) 

15 Schiffer in 1923 (126) reported a microcephaly 
(\ ray ) 

16 Vignes and Cornil in 1923 (148) reported a case of 
acerebn * A uterine sound had been passed 4 months before 
delivery 

17 H Abels m 1924 (42) reported a microcephaly 
C\ra> ) 

18 LeLorier and Delapachicr in 1924 (102) reported a 
slight nystagmus the second day after birth (V ray ) 

19 H Naujoks m 19 4 (ng) reported a microcephaly 
(\ ray ) 

20 N Schilling m 1924 (13S) reported a death m 3 
hours after cresarean operation for rigid cerviT (Radium ) 

21 A Schwaab in 1924 (137) reported a microcephaly 
(\ ray ) 

22 Ganzoni and Widmer m 192s (81) reported a 
microcephaly ray ) 

23 J D La\\*son in 1925 (loO reported the case of a 
child below normal mentally and physically {\ ray ) 

24 Voeller in 1925 (114) reported a case of hydro 
cephalus and mon olism (Radium ) 

25 J Zappert in 1925 (155) reported a neak mon 
Roloid imbecile with hyponhalangia (\ ray ) 

26 E Deutsch m 1920 (64) reported a microcephaly 
(\ ray ) 

, 27 I Werner m 1926 (isO reported a microcephaly 
(\ ray ) 


Of the 53 ysomen irradiated during preg 
nancj g (16 9 per cent) had unhcalth) chil 
dren at or near term o^^\hodledshortl> after 
birth In a few instances the disturbances of 
health noted might ha\e been attributed to 
agents other than the previous maternal 
irradiation In deCourmelles case the death 
might easily have been due to the familial 
lues Botarro s child apparently died because 
of prematurity and lack, of care The bald 
spot on the head of the child described b> 
Berkeley was only an insignificant defect 
although m all probability it was due to the 
mtracervical radium application The small 
size of the child described by Zweifel might 
have borne no relationship to the maternal 
*^*’^diation The child reported by Bailey and 
Bagg dying at 2^ months and whose mother 
had suffered from eclampsia might also be 
eliminated from serious consideration Le 
Loner s case presenting a slight nystagmus 
on the second day after birth could also be 
omitted from discussion here Shilling s m 
lant death following a exsarean operation for 
rigid cervix is also a doubtful case and maj 
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be omitted from our list If these children are 
eliminated from our consideration there still 
remains a large senes of serious develop 
mental defects to explain and this selected 
group including 14 microcephahc children 
would seem to indicate that the maternal 
irradiation must have been the exciting agent 
m their production From this r sume it may 
safely be stated that trradtalion of pregnant 
itomen when the pelvic organs are in the field 
of exposure is an extremely dangerous pro 
cedure affecting as tl does the health of the 
child ill utero 

Health of children horn follouing precon 
cepiion pchic irradiation In this group to 
begin with we find a relativelj small number 
of children born at or near term in whom there 
IS an> marked degree of impairment of health 
or any developmental defects Nevertheless 
one cannot say definitely that this group is 
perfectly normal nor that the defects present 
are of only a mild nature A brief list of the 
chief defects observ ed follows 

t R K.oehl«r in 191S (95) reported a death in a days 
from pneumonia (\ ray ) 

2 r Ilcimann in 19 0 (87) reported the case of a pale 
but organically normal child of good intelligence but who 
did not talk much The child walked at 17 months 
Author believed the trouble to be due to prematurity and 
the lateness in life at which this pregnancy occurred 
(\ ray ) 

3 O Pankow in 1920 (125) reported the case of a child 
weak at birth and pale who could not sit at 9 months and 
who later had rickets and otitis media (\ ray ) 

4 L J Stacy in 1920 (143) reported the case of a pre 
mature child deformed but no description of the dc 
formity was given (Radium ) 

5 A Peralta Ramos in 19 4(2 8) reported the case of a 
child who was small whose skm was dry wrinkled and 
ictenc who had two ossif cation defects m the left parietal 
bone and one in the right parietal bone Erythrodermia 
appeared a few days after birth Treatment was given only 

1 month before conception took place (\ ray ) 

6 F A Pemberton in 19 4 (i 7) reported the death m 

2 days of a 7/ months fetus Mother had eclampsia 
(Radium ) 

7 H Behrcndtm 925(3 )rcported thecascofaslightly 
underweight but normally developed child Mother had 
heart trouble and severe anosmia (\ ray ) 

8 Gummert m 1925 (82) reported a microcephaly 
Treatment of mother was given several years prior to birth 
of this child (\ ray ) 

9 E Rits vn 1926 (131) repotted the stiUbulh of a 
hypocephahe child with no right fo earm no right thumb 
calvanum bones thin caxium to left distended etc 
mother an idiot (\. ray ) 

10 D P ilurphy in 1927 (117) reported the death of a 
well formed child foUowing a three day labor and cisarean 
section Case irradiated by author but delivered by anoth 
er physician. (Radium ) 
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E3 OM C5UPIN& PRC6M/INCY 

OlA B « B M ON 

F K 7 \bo ti n at a I fl n eel by t me f d 
t Sh wing the b t n t nfftvth p gn n 
wh th p g a t woman w $ t at d sc mpa ed wth 
th bo t n t n p eg a c wh ih l atm nl 
w c ed b f th u g nn t I p t an y 

dhatcer were induded m this group in order 
that the reader might appreciate the nature 
and the senousnesi of the abnormalities re 
corded e\en though these disturbances of 
health might not ha\e had e\en a suspi lous 
connection with the pre\ious maternal treat 
ment 

In the case of the animal erpermcnls pm 
ously recorded it uas apparoii that the fre 
quency of birth of dcfccti e offspring aui far 
greater tn the group ahere the fcrtiU cd egg aat 
irradiated than ahen the irradiation precedtd 
fertili atton or comeption 

In analjzing the frequenej of dcfccti e hit 
man o_ffspnng according to this same tune 
factor the end results ha\e been summarized 
in Tables III and IV and are graphicallj pre 
sented in Figure 8 It will be seen at once that 
m the human irradiation during pregnancy 
giies a high frequeno of damaged offspring 
whereas pre pregnanej irradiation gives an 
extremelj low percentage of damaged off 
spring 

TASLh III — ^WEVLTII OF CJIIUIRFN FOLLOWING 
1I4TERNAL IRRADIATION DUFINC PREGNANCY 
N mb 

W men e g d t at s m pe d 

du g p p > S3 

Ab ft th p I, 1 ^.9 

F lit mp R ( 44 

F 11 t m ch Id t p rfectly n m I 

ry spect (6 *’^) 7 

TABLE rv — HEALTH OF CHILDREN FOLLOWING 
MATERNAL PRECONCEPTION IRRVDIATION 

R mbe 

I d t g b / n t f pr gn cy 6s 

Abo t th I ca r mx 

Full t rm p e this gro p (jo^) p8 

Ab mal ch Id b n t term ( / 


■■ IIARADIATION DURING PREGN NCY 

IRRADIATION BEFORE PREGNANCY 0 cY 
F g S Ch Id h alth as influenced b> the t me of the 
tn te a1 1 d at n Sh wing the rel t e fr q e y of 

d tu ba n th h Ith de lopm nt of ch Idre b m 

t r t rm f m th rs rece mg p I ic th ape t c 

ad um X y 1 r d at e th r h n pr gn at or at 

s m t m b f the beg n ng f p j, a c> 


The question then an«es as to whether in 
either or in both of these groups the oRspnn 
are damaged as the result of maternal irradia 
tion or whether the defect is caused bj some 
other agent A more detailed stud> of the 
defects observed will help to clear up the e 
points 

A alure of damage tn children horn of mothers 
irradiated durtng pregnancy In the jzo pre 
nancies associated with pehic irradiation 
treatment 53 developing embr>os were irra 
dialed while >« ulero Of the children born in 
this group 7 were abnormal at birth The 
majont> presented serious developmental 
disturbances The following is a list of the 
chief pathological findings tOoCther with the 
names of the authors quoted 


d C m U 9 3 ( ?) po t d ih se f a 
m U h Id d t be a rwe ght wh chd ed f h 
fte b th F m 1 > h story of luc (\ y ) 

Ash nb tft n 9 f4 ) ep ted the a e i 
m c oceph I c h Id (X ay ) 

3 B t A d Be g i 19 {54) po t “ *.°f 

ho f Uowi g * op at Th h Id va 

□ mat d was n t p op 1> t ken c r of du g n I 

at ft b th fK d m ) 

4 Alb cht (41) q t d by Flat u (fp ) P rt a 
m ph 1> (X ray ) 

5 B L I y ( ) q ted by L wso ( 0 ) rep rted 

b Id p t h Id s he d f How g t c rv 1 qj m 

t atm t th p t lat d pp a ed {R di m) 

6nu 0 9 il ) ptd microc ph ly 

(X ray ) . , 

7 St tt e j 9 * (441 cp t d a m c oc ph l> 

E^Zw fl gr f5d>rp tdth f 

wllde I ped ch Id fX ray ) . 

9 Ap t d K rm rg t 9*3 («> P 
m ph 1 > (X v) . j j tj, t 

O B 1 y d B ^ 9 t (47) P rt d d th 5 

days Th h Id h d 4 p a b fid d d uble Ibfttt 

B \y adB gg 95(4?) po < d d ath f m 

p ID a t m th C* n ti wa 

pi t d by cl mp (Rad m ) 
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IJ Bailey and Baeg m 192^ (47) also reported a death 
in \\ hours The child showed malformation of the head 
mt'j $a ittal suture open raj ) 

13 H Little m 1923 (104) reported a microcephaly 
(Radium ) 

X4 G Petenji in 1923 (i 6) reported a microcephaly 
(\ raj ) 

15 SchiSer m 1923 (126) reported a microcephaly 
(\ra> ) 

16 \ignes and Cornil in 1923 (148) reported a case of 
acerebri ^ A uterine sound had been passed 4 months before 
delnerj 

17 H \bel m 2924 (42) reported a microcephaly 
(Xraj ) 

18 LeLoner and Delapachier in 1924 {102) reported a 
slight nystagmus the second day after birth (V ray ) 

19 H AaujoJes in 1924 O^g) sported a microcephafy 
(\ rav) 

20 N Schilling in 1924 (138) Tcported a death in 3 
hours after czsarean operation for rigid ceniT (Radium ) 

21 A Schwaab in 19 4 (137) reported a microcephaly 
CV ray ) 

22 Ganzoni and Midmer in 1923 (Si) reporteil a 
microcephaly (\ ray ) 

23 J D Lawson in X9>S (loi) reported the case of a 
child below normal mentalb and phj sically CS. ray ) 

24 Moeller m 19 j (1:4) reported a case of hydro 
ccphalus and mon olism (Radium ) 

25 J Zappert in 1925 (155) reported a weak mon 
goloid imbecile with hvpophalangia (\ ray > 

2d C Deutchin 1926 (64) reported a microcephaly 
(\ lay ) 

, 27 P Uerner in J926 (131) reportel a microcephaly 
ra\ ) 


Of the 53 women irradiated during preg 
nanc) 9 (16 9 per cent) had unhealthy chil 
dren at or near term or who died shortly after 
birth In a few instances the disturbances of 
health noted might have been attributed to 
agents other than the prevaous maternal 
irradiation In deCourmelles case the death 
might easily have been due to the familnl 
lues Botarro s child apparently died because 
of prematurity and lack of care The bald 
pot on the head of the child desenbed by 
Berkeley was only an insignificant defect 
although m all probability it was due to the 
intracervical radium application The small 
size of the child desenbed by Zweifel might 
nave borne no relationship to the maternal 
wradiation The child reported by Bailey and 
dying at -La months and whose mother 
had suffered from eclampsia might also be 
eliminated from serious consideration Le 
Loner s case presenting a slight ny stagmus 
on the second day after birth could also be 
omitted from discussion here Shilling s in 
fant death following a c-esarean operation for 
^gid cerv also a doubtful case and may 

‘ '>C d t fmyfllowedby 

‘ oym f noclast 


be omitted from our list If these children are 
eliminated from our consideration there still 
remaips a large senes of serious develop 
mental defects to explain and this selected 
group including 14 microccphahc children 
would seem to indicate that the maternal 
irradiation must hav e been the exciting agent 
m their production From this r sumc it may 
safely be stated that trradtation oj pregnant 
uomcn when the pelvic organs are in the field 
of exposure ts an extremely dangerous pro 
cedure ajpecltng as ti does the health of the 
child tn uiero 

Health of children horn following prccon 
cepiion pelvic irradiation In this group to 
begin with we find a relatively small number 
of children born at or near term m whom there 
IS any marked degree of impairment of health 
or any developmental defects Nevertheless 
one cannot say definitely that this group is 
perfectly normal nor that the defects prtbcnt 
are of onlv a mild nature A brief list of the 
chief defects observ ed follows 

I R Koehler m 918 (95) reported a death in 3 days 
from pneumonia (\ raj ) 

3 r Htimann in 1920 (87) reported the case of 1 pale 
but orsanicallj normal child of (vood intelligence but who 
d d not talk much The child walked at ij months 
Vuthor bclie%ed the trouble to be due to prcmaturitj and 
the lateness m life at which this pregnancy occurred 
(Xray) 

3 O Pankow m 1920 (t2s) reported the case of a child 
weak at birth and pale who could not sit at 9 months and 
who later had rickets and otitis media (X tav ) 

4 I J btacj in 1920 (143) reported the case of a pre 
mature child deformed but no description o! the de 
formity was given (Radium ) 

5 A. Peralta Ramo in 1924 (128) reported the case of a 
cf lid who was small wrhosc skm was dry wrinkled and 
icteric who had two ossification defects in the left parietal 
bone and one m the right parietal bone Erythiodeirma 
appeared a few days after birth Treatment was given only 
X month before conception took place (X ray ) 

6 F A Pemberton in 1924 (127) reported the death in 
2 days of a 7 months fetus Mother had eclampsia 
(Radium ) 

7 H Behrendtin 1925 (so)reportedthecaseof aslightly 
underweight but normally developed child Mother had 
heart trouble and severe anemia (Xraj ) 

8 Gumiaett in 1925 (S ) reported a microcephaly 
Treatment of mother was given several years prior to birth 
of this child (\. ray ) 

9 E Ries m 1926 (131) reported the stillbirth of a 
hypocephalic child with no right forearm no right thumb 
calvarium bones thin ciEcum to left distended etc 
mother an idiot (X ray ) 

10 D P Jfurplyinig 7 (” 7 ) reported the death of a 
Well formed child foil wing a three-day labor and CEsari an 
section Ca e irradiated by author but delivered by anoth 
erphysician. (Radium ) 
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In studj ing this group of lo children born of 
mothers ^\ho rccened their irradiation prior 
to the beginning of pregnancj (there being 
65 nomen in this group) it is evident that 
in a number of instances the disturbances 
might with justice be attributed to causes 
other than the preconception irradiation In 
this group there seemed to be no uniformity 
of defect as was observed in the group in 
which irradiation was administered during 
pregnancy 

Of the 10 cases listed in this preconception 
group 6 could be attributed to other possible 
causes such as the following Case prema 
tunty and the lateness in life of the preg 
nanq Case 5 child possibly syphilitic (an 
thors Mew) Case 6 maternal eclampsia 
Ca e 7 severe maternal anamia md cardiac 
disease Casco mother believed to be almost 
an idiot Defects m children born of these 
mothers arc more frequent than m those of 
normal individuals Case ro death due en 
tirelj to difficulties of birth (author s case) 

If these 6 cases can be considered as pre 
senting disturbances or death due to factors 
other than the preconception maternal peh ic 
irradiation only 4 children in some 265 births 
may be regarded as having possibly received 
any injury as the result of the previous 
maternal irradiation The e four children 
presented Case i death on the second day 
after birth Case 3 general weakness and a 
tendency toward disease Ca'se 4 a de 
formity the nature of which was not dis 
closed Case S an apparently true case of 
microcephaly 

General Discussiov 

From the evidence at hand it does not 
seem necessary to discuss the question as to 
whether irradiation of the pregnant woman 
injures the health of the child when such 
treatment is administered while the fetus is 
tn utcro That damage results is fully con 
firmed by the great bulk of experimental work 
upon this subject This indicates that serious 
developmental disturbances are likely to re 
suit from such treatment in human beings 
at least when the exposures are given m 
\ hat are commonly accepted as therapeutic 
dosages 


Concerning the effect upon the health of 
future children of irradiation when applied 
to the ovarian region before pregnancy has 
taken place no definite answer can be gnen 
The animal experimental work indicates that 
damage to subsequent children is likely (0 
result This evidence is not yet however 
considered to be suflicient upon which to ba e 
a hnal satisfactory conclusion A full dis 
cussion of clinii-al observations made upon 
women who hive received such irradiition is 
necessity m order to help clarify this problem 

The number of preconception radium and 
\ rav treatments ( 65 approximately) re 
corded in the hteraCurt with their associated 
births at or close to term including only lo 
cases m which the children born at that tune 
were not normal do not pre ent any very 
sinking indication that the prev lous maternal 
irradiation had any definite or serious effect 
upon the health of the children born followin 
such treatments 

The frequency of nco natal morbidity and 
mortality in the population at large is difficult 
to estimate and especially so jn the maternity 
or pediatnc w'ards of hospitals since the 
statistics gleaned from these institutions are 
influenced abnormally by the great selectivity 
necessarily practiced 

The wide variety of disturbances observed 
in the 10 children born of mothers (265) 
irradiated m the pelvic region prior to con 
ception and the refativefy small number of 
these children are both opposed to the belief 
that the irradiation was the ciuse of the dis 
turbances Furthermore these 265 women 
constituted a very highly elected group 
selected in most instances because of their 
pelvic disease As we do not know jo's! what 
relationship might exist between pelvic dis 
eases and the health of children born of these 
mothers and as it is practically impossible to 
secure a suitable control group of women who 
havehadpelvicdisease and children without 
any irradiation treatment it is impossible to 
state dehnitelj just what relationship there 
may be between irradiation treatments and 
the health of these children in view of the 
existence of the maternal pelvic di ease 

Furthermore w e have practically no know! 
edge concerning theheredity of these children 
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to sa> nothing of the possibilities of sj^phihs 
alcoholism tuberculosis etc and the effect 
the> ma> CKert through the parental blood 
stream 

There is one case m this group of children 
that presents gross abnormalitj following 
preconception maternal irradiation this sug 
gests that the irradiation might possibl> ha\e 
had some influence in bringing about the dc 
feet and that is the microcephalic child de 
scribed b> Gummert This child presents the 
ingle connecting link with the group of chil 
drenwho received irradiation tn tttcro It ap 
pears to be the onlj abnormalitj that suggests 
an) relationship between maternal irradiation 
and injurj to the health of subsequent off 
spring in cases m v\hich the treatment pre 
ceded the onset of the pregnancy concerned 
According to Gummert this pregnanev took 
place some 2J/ >cars after the maternal irra 
diation It would seem extremcl) unlikel) 
that an ovum would be partial!) damaged 
In e for ^jears and become fertilized Asa 
possibilitj however it cannot be denied If 
we study the frequency of microcephaly in the 
population as a whole we have an additional 
reason for believing that this case was prob 
ably not caused by the preceding maternal 
irradiation According to Storrs of the Letch 
worth Village Colony for Feeble minded Chil 
dren m New \ork State the frequency of 
microcephaly in the population at large is 
probably not more than one in ten thousand 
ormorebirths If we go still farther it would 
seem that one case in 265 births would be a 
somewhat high rate of frequency of micro 
cephaly and that it v\ ould be quite possible in 
this case for the irradiation to hav e been the 
cause of the disturbance Considered theo 
retically as regards the frequency of micro 
cephaly m this group we might assume that 
it we had been able to study a group of some 
20000 irradiated women we might not have 
lound another similar case 
Without going into further detail concern 
mg the frequency and nature of the disturb 
ances observed m the children born at or close 
0 term following maternal preconception 
pelvic irradiation we feel reasonably sure 
mom the evidence at hand that the precon 
ception irradiation was not the cause of the 


disturbances cited but we cannot make this 
statement with absolute certainty 

GENERAL SUilVIARY 

1 The literature beanng upon ovarian 
irradiation as it mav affect the health of 
subsequent offspring both animal and hu 
man has been carefully reviewed 

2 Frequent serious developmental dis 
turbances have been observed m animal and 
human offspring when the pregnant animal 
or human or the fertilized egg has been di 
recti) irradiated These disturbances are 
severe m nature and in human beings present 
themselves most frequentl) m the form of 
arrested cerebral development characterized 
by the condition known as microcephaly 

3 Abnormalities of dev elopment and struc 
turc have been observed m the young of 
ammals that were irradiated prior to concep 
tion or fertilization 

4 Children born of women who have been 
irradiated m the pehic region prior to con 
ception also present abnormalities of develop 
ment and disturbances of health early death 
and other abnormal conditions 

5 These abnormal conditions are not cs 
pecially frequent nor are the) uniform m 
character 

CONCLUSIONS 

1 Irradiation of pregnant animals or hu 
man beings is a procedure extremely danger 
ous to the health of the offspring concerned 
(61 3 per cent defectiv e) and m the case of 
human beings ought not be undertaken unless 
such existing pregnancies are to be terminated 
artificially prior to the period of viability of 
the child 

2 As yet it cannot defiiutely be stated 
that preconception maternal pelvic radium or 
X ray irradiation is or is not prejudicial to the 
health of subsequent children 

BIBI lOGRvVPHY 

We have arranged the bibliograph> in two parts 1-41 
include all references in which data were found referring to 
the ranous animal experiments summarized in first part of 
study 42-t56 include all references m which human data 
were located Both groups are arranged alphabetically 
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SURGER\ G\NECOLOG\ AND OBSTETRICS 


WHAT EVERY DOCTOR SHOULD U^OW ABOUT CANCER OT THF 
STOAIACH AND WHAT A CASTRO-INTESTINAL STUDY MEANS 

By JOSEPH COLT BLOODGOOD 


I N 1915 I made a complete surve> of all 
the records of the so called stomach 
cases recorded m the medical and sur 
gical departments of the Johns HopLms Hos 
pital and of the many other records of re 
sected specimens which had been sent to the 
surgical pathological laboratory b> mj col 
leagues 

E\en before the ad\ent of the \ ray there 
seems to have been no difTiculty in diagnosing 
cancer of the stomach The medical service 
under Doctors Osier Thajer and McRae 
never failed to refer to Dr Halsted s service 
aU the organic lesions of the stomach first 
admitted to the medical dime Practically 
every patient with cancer 0/ the stomach 
admitted to the medical clinic either died 
while on the surgical service or was discharged 
from that service Even more important 
when we wrote to the patients with stomach 
complaints who had been on the medical 
service onlj and in whose case in each instance 
a diagnosis of non malignant lesion had been 
made we were unable to find that cancer of 
the stomach had later been found 
Of the cases of cancer of the stomach studied 
up to 1915 representing the first 26 jears of 
the Johns Hopkins Hospital 75 per cent 
were inoperable and among the 25 per cent 
m which the cancer could be completelj re 
sected there was among the Johns Hopkins 
group one 5 >eat cure In this case the 
stomach was resected by Doctor Miller who 
was then resident surgeon The patient hv ed 
9 jears and died in the Johns Hopkins Hos 
pital of cancer of the cervix An aulopsj 
proved that there was no recurrence of canter 
in the region of the stomach and the cenacal 
cancer was not metastatic Trom all sources 
in 1913 there v ere but three $ >ear cures 
In the second cured case I resected the 
stomach at St Agnes Hospital m ipoh This 
patient lived until 1926 18 years and died of 
other causes The late Doctor Hertwig of 
Buffalo New 'lork sent me the resected 
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speamen of a cancer of the stomach from a 
patient who lived 8 > ears after operation and 
then died of malignant disease of the kidnev 
These three cases of cancer of the pyloric end 
of the stomach answered Kocher s rule which 
was cures could be accomplished and in his 
etpenence accomplished only m freely mov 
able tumors of the pylorus which produced 
obstruction early 

When we read and carded the histones of 
cancer of the stomach in 2915 we could easily 
see from the nritten records that all of thae 
patients had suffered from indigestion and 
had been sufficiently ill to demand an er 
armnalion long before they did so— m some 
instances the patient being ill on an average 
of more than a year 

This study has shown the remarkable con 
trast between the education of the doctor 
with his great skill and precise instruments 
on the one hand and the lack of education of 
the people on the other It was quite ap 
parent that the failure to educate the people 
had rendered all the wonderful education 
of the medical profession and surgical skill 
illusorv We had anxsthesia Surgical tech 
nique had been developed far beyond the 
dream of Pasteur Billroth had conceix ed ard 
executed his resection of the stomach and the 
anastomosis known as Billroth I — duodeno 
gastrostomy end to end — Billroth 11 — closure 
of the resected ends of duodenum and stom 
ach and a gastro entero'itomy of some type 
Dunng this period 1890101915 thcmortality 
of resection for cancer of the stomach was 
relatively small throughout the world The 
failure to cure cancer of the stomach could be 
explained only by the ignorance of the adult 
laymen their failure to realize the possible 
danger of indigestion 

I r^tudied the material again in 19 6 and 
wrote the chapter on Cancer of the Mom 
ach for the system of surgery which is 
edited by my colleague Dr Dean Lewis 
Twelve years had passed Diagnosis by the 
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Fig I Case 1 Pathol \o The filltn^ defect to 

niimites after bi muthb} mouth 

^•rajs had jmpro\ed trcmendouslj The 
niortahty of resection had been reduced to a 
nunimum In spite of all this cancer of the 
stomach IS admitted to the surgical clinics of 
the world with an inoperabilitj of more than 




1 1-' Case I I athol \o 38634 The fH ti„ defect i 
hour after bismuth 1 > mouth Compare wth Piture i 

per cent and when resection is possible 
with a curabi)it\ of le&s than 3^ per cent It 
IS quite true that e\eo surgeon is resecting 
cinccr of the stomach in its earlier stages and 
c\ en now and then he reaccts a benign tumor 
of the t>pe that precedes cancer but these 
are the exceptions not the rule The rule is 
still inoperability in far too many cases mr 
when the patients are examined with the X 
rays and referred to surgery the condition 
has passed beyond the benign stage 
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^^er} member of the medical profcsiion 
should know that cancer of the stomach 
especiall> on the palonc half belong to the 
curable t>p(. ot cancer and its omplett re 
mo\ al IS not a dangerous optr iti\ proce lure 
but doctors of mcdicme must also know that 
the\.ra\s both m Huoroscopc and him irc 
the only instruments of precision tint will 
make the diagnosis possible - and iliagnosis 
accurate - of all organic lesions of the stomach 
\ all 

What we ha\e to do is to teach the public 
to seek examination the moment the> are 
warned of indigestion and to teach the doctor 
that it IS reall\ more important to stud> the 
stomach with the \ ra> than the heart with 
the stetho cope 

Iha\e\er> carefuUj in\estigatcd the cases 
which I have tudied ptrsonall> cases which 
presented lesions withm the abdomen with 
Symptoms sufficient to justifj a studj of the 
stomach with the fluoroscopt and film and 
I have been unable to find a single case m 
which we have overlooked a cancer of the 
stomach If an ulcer or cancer m the wall of 
the stomach or a papilloma or any tvpe of 
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benign tumor of the wall of the stomach i 
pre ent it \ ill produce a filling defect which 
IS easily recognized in the fluoroscope and 
pictured in the him and this jiHirij, defect on 
the pylonc side of the stomach to the left 
of the pvlorus js a positive indication for 
exploration 

Inoperable cancer of the stom uh M\ ex 
penence also teaches me that it is dan^,erou 
to conclude through \ ray examination only 
that anv lesion of the stomach is cancer ard 
inoperable The positive signs of hopeless 
cancer of the stomach are peritoneal exudate 
skin nodules m the abdominal wall or en 
larged nodule of the hvcr 

•\gain and again when the \ rav exam 
ination has indicated inoperability I have 
been able to resect the cancerous mas 

Exploralor\ laparolom\ One can explore 
the stomach under local an'nsthv.sia b\ an in 
cision in the mid hne belo \ the ensiform and 
it IS mv opinion that this should be done m 
all case except vvh n the malignant di ease 
1 dimcally hopelt s Secondary an-emia 
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Fi Case 3 Path I No 39S 2 I hoio raph t 
P fj* nsM surface of slee\e re cted p rti m of ibi- muHl 
imrd of the stomach 1 he cancer about to perforate i '-en 
at \ ' 

should not be a contra indication because we 
nia> institute blood transfusion 
11 hat IS a complete gastro inicshnal slud\^ 
First an \ ray examination of the xbdomen 
to look, for stones in the gall bladder kidncv 
^nd ureter I al^^a>s combine this with an 
N ra> examinition of the chest I hen the 
patient can be gi\ en bismuth for an immediate 
fluoroscopic examination and a seats of 
stomach films ma\ be taken The next da\ 
It IS possible to examine the stomach a ‘second 
time through the fluoroscope and films and 
the colon from the bismuth gi\en 
me da> before Incxerv instance when the 
findings from examination of the stomach and 
colon are negative and there are no indica 
10ns to open the abdomen an ra\ studj 
M d>e should be made of the gall 
bladder If one finds a distinct filling defect 
in the stomach or colon the gall bladder 
examination ma> be omitted 
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fuiii, u l imor of tl e inner side sho\ the amount f 
tomach\ all resected The narr erporti n Ion itudinal 
f the tomach all sh \vs a smaller n r^m f unm ol ed 
stomach due to contraction from tl e formalin Compare 
the surface of the malirnanl fun„us in rif,ure 8 with the 
ben n polyp id tumor in I iru e i 

If an\ mlestmal symptom is present below 
the zone of the stomich or the stools show 
signs suggestiv e of disease of the colon procto 
scopic cx imination should nev er be neglected 
and if such examination is ncgativ c an N. ra> 
should be made after the colon is filled with a 
bismuth enema 

The proctoscope will not fail to reveal anv 
lesion m the rectum as far as it is possible to 
see with It An \ ra> film made after a 
bismuth enema has been given will fail but 
on rare occasions to picture the filling defect 
of an organic lesion of the colon lesions of the 
duodenum and stomach are alwa>s pictured 
If the filling defect or irrtgularitv ot the bulb 
IS on the duodenal side of the p>lorus we 
know that the defect is not cancer 



The lirst thing to do u to get correct in 
formation to the public and tins ib a dilTicult 
task It IS quite true that thousands of people 
todav are coming under the obscrxation of 
the medical profe sion for \ ra> stud> but 
\Mth few exceptions such patients ha\e 
suffered for months and jears with chronic 
di ease If their trouble is cancer it is too 
late When a cancer of the stomach or colon 
has produced acute obstruction the patient 
has the best chance because he is forced to 
^o to the hospital But acute obstruction is 
rarel\ an carl} occurrence in these cases 
I haa e purposelj omitted reference to the 
examination of gastric contents of faeces to 
the use of the duodenal tube and to other 
laboratory examination Of course thev are 
part of a complete gastro intestinal stud\ In 
this short note I am anxious to impres ex era 
doctor that it is the \ rax — the fluoroscope 
and film — which is the instrument ofpreasion 
for the accurate and early detection of organic 
le ions of the wall of the stomach duodenum 
and colon and that the \ ray picture made 
after the admimstration of the dy e is now the 
most accurate method of telling whether or 
not the gall bladder empties itself 
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An article entitled The Survey of Stomach 
Carcinoma was published in the Journal of 
the Imcncan Medical Association June 19 
1915 ‘ The total number of cases reported 
was 18^ The inoperability up to 1910 was 
81 per cent the inoperability in the next 3 
years to 1915 had decreased from 8i to 62 
percent Quite recently Dr William Mayo 
gixing the figures for his clinic for 19 7 
records inoperability of 50 per cent 

These figures justify the educational efforts 
of the American Society for the Control of 
Cancer and in this paper it is my desire to 
bring the facts before the medical profession 
and to emphasize the importance of an im 
mediate \ ra\ stud\ of the stomach no 
matter how slight the symptoms of indiges 
tion arc 

ILLUSTR \TI\ E CASES 

Case F gures i to s p cture th filling defect 
in the ra\ the g ss appearance of the ben g 
pobpus and the m crosc p c sect on sho ing a 
ben gn adenoma 
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Fig II Case 3 Pathol No 19150 Roentgenognm 
showing defect 15 minutes after bismuth b> mouth 
Dia^jioscd inoperable by most of the ciamimng group 
Vt c\plorator> incision easilj operable tumor was found 
Resection Billroth I The patient is well rcbniir) 9S 
to months For gross appearance see Figures 11 and 3 


Chntealnote 1 he clinical historj the laboratorx 
examinations ind the \ raj studv suggested 1 
malignant tumor in the wall of the middle third of 
the stomach at the greater cur\aturc \ct at the 
operation a benign polvpus was found and remo\td 
The patient claimed that his indigestion had been 
reallj bad for 3 months I am cominced that 3 
months ago the symptoms justified an txammation 
He can still cat a big meal onlv to be followed b> 
discomfort Palpation of the abdomen fails to dis 
close a mass but there is some muscle rigidit> m the 
upper abdomen which preients deep palpation a 
condition not infrequent in gastric and pancreatic 
c stomach contents show absence of 

h>drochlonc acid low acidity (9) the presence of 
actic acid pus cells blood cells (red) and bacilli 
hcamination also showed moderate secondary anar 
mia no blood in the stools This gastric analysis 
"imout residuum suggested cancer 
(Jn questioning the patient again and again be 
admits that he has had some light indigestion for 
since 59 years of age but he explained this 
\ the presence of recurrent root abscesses \\ilh 
mtense discomfort after eating for 3 months 
here has been no vomiting and he has lost only 5 

pounds m weight 

4 ^ operation which was performed largely 
anesthesia with light nitrous oxide and 
arh^ could see nothing y\rong in the stom 

fYt, Eood size but on palpation m the 

greater curvature we could feel a 
r,T.„ j ^ hen s egg with a pedicle about 

OK third of the diameter of the tumor 

Stomach was icnmediateK opened and by 
S t and touch no signs of malignant infiltration 



Fi" I Case 3 1 alhol No 10 ^>0 I hoto raph ( 
gro s resected specimen For \ ray see 1 i„ute ii The 
fungous tumor is easilv’ seen throu h the gastric end at the 
n^ht of the picture There is no perft ration of the peri 
toneal coat o\ tumor tissue and there were no adhesions 
(or (on^itudinaf section «ee Figure i j 



Fig t3 Case 3 Pathol No 3913O Photograph of 
1 ngitudmal section of resecte I stomach shovm in I igure 
i Note that the p s no perforat on of penlo eum only- 
slight ifiltration of the muscular coat For microscop c 
picture see Fi me 14 
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^veredsco red at th base \ vedge shaped piece 
of the stomach \ all both a t lor and p s( no as 
r s cted The tumor projected from the posterior 
a\all and the def t as sutured end to end \ 
frozen sccti n similar to that i Figu 5 dem 
str tc I that tve nere dealing \ ith a benig tumor 
and a stud\ of the stomach nail around the pedicle 
d monstrat dthatc en fth tumor h dbeenmalig 
nant t had been gi enaufl nt ma gi Ther was 

second minute p hpoid tumor h h I remo\ed 
\\ thout di d ng the muscular and peritoneal coat 

The patient as not shocked b\ the operation and 
h d no d scomforts r compi catio s f n> k nd 
On the tenth lay ho c cr he sudd 1\ dc cl p 1 
signs of embolic pneumonia i ithout abd m al 
symptoms andth n a few hours sg sofemb 1 m 
to the bra ith rap d death \n autopsa was ot 
allowed 

The most interesting point in Case was 
that the tumor {Fig 6) was just as operable 
as that in Case i \et we knew at once in 
the frozen section in Case i that the tumor 
was cither a benign adenoma or a possitle 
adenocarcinoma of a low grade malignant 
while from tlie frozen section m Case we 
knew that we were dealing with a high grade 
malignancv which up to the present time had 
not been cured b\ resection or anj other 
means When we compare Figures 5 and 10 
with the microscopic sections of the three 



cured cases of cancer of the stomach which I 
reported in 1015 we will see a close resem 
blancctttth the picture in Figure y — gros type 
adenocarcinoma cells of low grade of mail 
nanc> M> studies of the grading of cancer 
of the stomach in which the patients have 
li\cd s jears or longer after re ection arc 
not >ct complete but m not a single ca e 
do we hnd cells of the morphologj shown in 
Figure lo 

Casf 2 Patie t as 68 cars f ag Defin te 
gastric samptoms wer obs r I in March but he 
d d ot me under the ob tion of ph\ cian 
ho made a compict \ i tucfi unt I No eraber 
(F g 6 to 10) Th op at a perfo m d 
No\cmbcr 8 Th tumo as 0 sm 11 a d so mo 
able and the stom h so la g th t th r wa 0 
difFculta in r ct g the m ddic th d a d p rf rm 
i g an end to nd a astomosis of the t\ p c s of 
th stoma h Th 1 v r impress d me as un s all' 
lag but 1 coul 1 e or palpal no m tastaticlum r 
Th pati I e d from the op r t n ith ut 
mpli atio M\ form r stu 1 t an 1 c 11 ague 

D tnllv n f L\ansvi!l In iia rep rt i th t 
th patient hi \ mj t ms u t I ab t 6 t 
ft pe all h h ha 1 su Id n p I n th 

h r f 11 \cd b\ d th 1 la\s At th po t 

mort m e amimlio Iht e f n J 1 gle h ge 

ecrotic c ccr in th t r of th 1 r Th 
utured st mach as norm 1 nd u h d a d 
th ehadb o interference ith g tr f ncti R 
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Case 3 is ‘^elected for report here because 
the\ ra\ film (Fig ii) suggested to a num 
her of capcnenced roentgenologists and sur 
geons that the condition \\ as inoper iblc ^ ct 
the tumor (Fig i )\\aseasil\ rcmo\cd\\ith 
a good margin of liealtlu stomach and after 
Its resection a suture of the l\pc of Ibllroth 
I gastroduodenostomj could lie performed 
Another remarkable fe iturc is that this pa 
bent uhosc clinical s\mptoms and plusical 
e\amination palpation of the mass and \ raj 
studies all indicated inopcrabihtN is ap 


parenth well todav (rebruar\ 19 S) 10 
months after operation without a s} mptom of 
trouble while Cise i a benign tumor had 
the misfortune to succumb to a rare and 
unpre\ entable ])o^topcratl\ c complication 
In C ise the small and operiblc cancer hap 
pened to be of a high gride of malign anc\ 
ind the patient died quicklj of met ast isis 
Ihe cction of the tumor in Case •, which 
IS shown in I igurc 14 is of a lower f,ridc ot 
mihoiianc\ than tint of Cisc which is 
shown in i uure 10 
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CLINICAL SURGERY 


rRO\I THE I \ 1 \LRSIT\ OF A l\SiS SiRGIClL DEP {RTMf^T 

TECHMQUr FOR TH\ ROIDECl OMY 


Il\ \RTIIUR r HCRT/I I R 

I N approaching the operation fo the re cciion 
of a goiter the surgeon must h'i\e two pronii 
nent factors in mind First the patient must 
be m proper condition for operation If there has 
been a loss of weight the patient must be gaming 
must be taking food with a relish and must pre 
sent the proper mental attitude toward the oper 
ation Second enough of the gland must be re 
mo\ed to assure the patient of permanent relief 
from s>mptoms 

PRE OPERATI\T PREP \RATIO\ 

Toxic goiter patients arc managed in the same 
wa\ as other candidates for operation Whenthev 
enter the hospital thej arc told that a period of rest 
^all be required before the> are read> for the oper 
alien but that the\ will be informed long enough 
beforehand so that their friends will have time 
enough to be present for the operation The non 
toxic patients are told that the> will require no 
preparation and that the operation can be per 
formed the following or an> subsequent da\ The 
toxic patients are told as nearlj as possible what 
must be achieved before the> are readj If thev 
have lost weight and have no appetite the> are 
told that the} must rest until the} have developed 
appetite and have regained some of the lost 
'height If the} have lost weight and have re 
pined some or all of the amount lost and are 
taking sufficient nourishment but have a rapid 
pulse the} are told that as soon as the pulse slows 
to 100 or less they will be read} In a word thev 
are informed with perfect frankness in all regards 
Ever} thing that savors of the mysterious is care 
uh} avoided In mv experience this is much more 
e lective than tr}ing to steal the gland Slost 
patients have friends who have undergone the 
operation and if their glands have been stolen 
P patient will know of it and will be con 
stantl} apprehensive as to the time of operation 
pa each da} will be one of anticipation The 
urgeon must emplov those qualities natural to 
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himself to gam the patient s good will If he has 
a sense of humor he ma} kid his patient at 
times with adv aniage It is fatal for him to essa} 
a dramatic attitude when he is lacking in dra 
matic instinct \o one surgeon has a sense of 
humor and a dramatic instinct the} are the 
antithesis of each other After all it is the confi 
dence the patient has m the surgeon that is the 
big factor The next most important factor is the 
conhdcnce born of experience that the surgeon 
has m himself 

Prchtnttian hypnotic We are now using yis 
gram of morphine given 2 hours before the oper 
ation and a like amount half an hour before the 
patient goes to the operating room For slight and 
}Oung patients this amount must be reduced Pan 
lopon in tw ICC this amount is sometimes used This 
drug IS supposed to be less prone to be follow ed b} 
nausea and vomiting than morphine but the ad 
vantage m this regard is ver} slight if there is an} 
at all Atropine is not used becau'^e it cau es 
flushing of the face and dr} ness of the mouth the 
first worries the operator and the second worries 
the patient The use of scopolamine was discon 
tmued long ago because some of the patients slept 
an alarmmgl} long time after the operation 

ANESTHESIA 

AnaslhUc Since all goiters except those of 
children are operated upon under local aniesthesia 
at the Halstead Clinic this method alone will be 
considered Novocain epinephrm is alwa}S used 
Since but a small amount of the drug is needed 
there is no question of safet} The solution is 
made at the table Three 2 gram tablets are taken 
directl} from the commercial container placed m 
a 2 ounce medicine glass and rubbed up with the 
plunger of the svringe An ounce and a half of 
boiled water is added and the solution of the pow 
dered tablets is assured b} agitating the water 
with the syringe From 5 to 8 minims of epineph 
nn (i 1000) IS removed from the bottle bv means 
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£ a medicine Jnpper thithiu I ten I >i)od Mlh 
the instruments Neither not cam n r a Ir njm 
1 lolled Such olutions have rejeitelJv I en 
teste 1 baclenologicilK an I f un 1 to I o sterile 
Novocain mav he sterilize i a) parcnllv vviihoiu 
injurv I ut cpmcphnii ufTers Itien rati n bv 
healinp: \ solutnn which shows th lei t tint; f 
c 1 r sinul I le rcjectc I Ihis mtlhol ha been 
1 111 ed m fir 15 vears an I no undue a„Uiti n 
from the efTect of i Irenahn has I ten I erve I 
The advantage f this procc lure is that th lu 
tion 1 sure to be fre h an 1 as it is prepare 1 bv ne 
of the surgi al assistants the peralur u es the 
solutnn \ ith the full conhdcnce tl at it ha b en 
priperlv made No lifTcrtncc is niadt m th ue 
of epinephrin m the van us tv pc of goit r In 
hi^hlv toxic g Hers there mav a pert pt ble 
agitati n while the s hition is being inje te 1 but 
this pas es off m a fe v minutes but ev n a light 
reaction is unusual \n stlic la with n am 
alone is not complete and loes n>t last m re tha 
r 5 minutes — not lon^ enou^.h ev en in the hand ot 
an expert operator The addition of the a Irenalin 
increases the duration if the an-r thesia bv or 
hours 
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The ad anta c 1 1 cal aiusthc la ire man} 
fev of the more impressive nes nuv le men 
tionel The peratue liel 1 1 mat relative!} 
blooJIes The imp rtant 1 !o Ivcsel ar rca iilv 
eco^nized an 1 m i\ be clampe 1 1 cf re thev are 
cut The line of clea a e I ct ct 1 the ghn i and 
It capsule can be folio \e i i \ harp li t ti n If 
c mpre i n of the trachea 1 threateiiel the 
gland c m be so manipuhte i a to av iht If the 
re u rent ner e 1 irntat I a larvn cal r Ilex at 
once varns the aperat r The ill ffect f i gen 
eral anaesthetic are a 1 le i \er\ im; rtant 1 
the fact that the urj,eon ccs hi patient n the 
table before anv thin" ha been <hnc If the pa 
tienti a itated the p ratnn can be <icf rre I to 
another dav No patient tint is fearful f the 
out ome of the operation shoul I I c operate i on 
SI hllv a itateJ patients mav be calmc I f v gen 
tie assurance or bv cn a m them in irrele ant 
conversati n If the mcthoisfail the operation 
must be deferred If a happens m rare insta ce 
the patient does not bear th operation well 
onlv one 1 be mav be removed 



HERmCR TrCHMOli 


FOR FHVROIDECTOMY 


The most fatal thing to the success of local 
masthesn is to promise the patient that if nec 
■ssais a general anaisthetic Mill he given If this 
subject IS broached the patient mu t be categon 
railv assured that local anTslhcsia nev er mils t 
surgeon who starts a local anasthetic '"l’' ’ 
eral anaisthetic in reserve is defeated before he 

"‘"nierdicli elioii The patient lies on a flat taWt 
with a small pillou under the f'’ 

and the occiput resting on the table The pi h v 
must not be high enough to cause the least emli ir 
rassment to respiration In fat short necheji p 
ticnts the operator ma\ be mronvenience«l t^ui 
the patient s comfort must be the first 

tion It IS absolutcK essential to make the patient 
comfortable Skilled assistants tN ill keep liRa 
Cures from falling on unprepared areas 
patient shows ani disposition to cough a nur e »s 
m readiness to hold a towel over the face How 
ever the patient s face is not kept covered an' 
covering would be uncomfortable and would hide 
from the operator the chief index as to the state 
of the patient The operator should f 

comfortable a position as possible preieraWv sn 
tmg on a high stool The surgeons m our cbmc Qo 
not wear masks but the> do keep their 
shut W ilh practice this can be done w ilhoul pm 
If anv one feels the urge to make a ^ 

adva^ed to reserve It for the staff meeting atu 

of culture media in the laboratorv have convinced 
me that quiet breathing through the nose does no 
mfect the envaronment but talking inv ar'a 
docs Elaborate head dresses arc uncomfottabie 
to the operator and the strange appearance ol 
surgeon tends to agitate the patient 
le’^ert instruments are essential A- simple 
easily working sjnnge with a capacil> of $ cu >i 
(.entimeters is used The bore of the sv ringe snou 
not be too large because the greater the oiame er 
of the barrel the greater the pressure that rous 
applied to the piston and as the pressure jncrca‘ie5 
the dehcac> of the touch decreases "I bese item 
are of great importance for on the dciicacv o 
touch depends the abilitj to determine the tissue 
into which the needle has penetrated AU acces 
sor> apparatus such as pressure evlmders se i 
filling sjTinges special needles and the like are o 
be eschewed because thev are fatal to dehca^ o 
touch and lead to the of needlessU 
amounts of solution The needles shoum be a 
small as possible ind the points must be sharp 
and free from rust For skin infiltration a o gag 
needle an inch long is to be preferred and for iw 
deeper infiltration an 1 8 gage needle 3 
long should be selected Anv one doubting 
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r ach the surface of the \o\ er pot 

.mrrfirtance of fine needles and smoothl> working 

® The intillratml of the amrslhetic As an mttoduc 

„> the „ril to tell the 

paUek”^al there wall be a slight prick at the 
L r» This first pam can be materially les 
SXVhrng uj a Fold of th. sk.n rt the pent 
here the initial puncture is to be made and b> 
where tne mu i between the thumb 

fndSer ffngor «u e?n acu.e an.m.a The pre 
Fiiarv pnek can he made w.thver> balepama 
tte Domt of matiroum comprKsion The initial 
wheS^Fhould he made slowlj lest the sudden ev 
pansron of the tissue cause pain A row of wheals 
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IS made aloiio the line of the proposed incision 
(Fig i) this being usually along one of the natural 
fold of the skin or on a line v^hcre a string of 
beads iiorjIJ naturallv fall (liartlett) The injec 
tion must be made endermicall j w hich is indicated 
by the prompt blanching of the skin If the solu 
tion IS injected belon the skin anaesthesia is not 
instantaneous and a needlessly large amount of 
fluid will be used The entire extent of the pro 
posed incision is infiltrated as the first step of the 
operation 

After the skm line has been infiltrated the ante 
nor cerweal nerses are lilockc I at the point where 
the\ curve over the sternomistoid muscle The 
needle is mtro luced in the ana;sthelized line and 
passed along the me lial border of that muscle and 
just above it (Fig lA) The needle is then passed 
more deepK to reach the ribbon muscles of the 
neck just beneath the sternomastoid About 5 
cubic centimeters are used m this step 
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hhnthf ad dad 

t d fr f m th ft mu 1 \ t h 


Without remo ing the needle tht surgeon then 
infiltrates the region m front of the tnchea in 
order to an-esthetize the region if the pvramidal 
Jobe This done (he needJe is pi sc f bet een the 
superior pole and the trachea Pressure on the 
skm over the needle (Fig 2) will mike the needle 
dip into this pace Thi blocks the superior 
lanngeal ner es fFig A) and likewise cedema 
tues the tissue bet een the superior pole and the 
trachea thus faciJitaCing the deJiverv 0/ the upe 
nor pole 

The left si le 1 inhltrate 1 in like manner 

The ribbon muscles over the goiter are no 1 infil 
trated Entered m the line of the primarv kin 
infiltration the needle is passed into the muscles 
Jving superficial to theghnd Care mus£ be laken 
lest the needle pass too deeply injure the super 
fiaal thvToid veins andpossibh cause infiltration 
of the tissue making it more difficult to follow the 
line of cleavage The extent of infiltration depend 
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Jig 5 The nbbon muscles arc being pulled lat rally b> an arter> forceps m Ihe 
nand of an assi tant and a thumb fore ps m ih urpeon s hand The i,land j being 
gentlj lifted bj an artery forceps Tli Lnift diss cts the capsule from the surface of 
the goiter 


Size of the goiter Usuallv four lines ate 
infiltrated representing lines 346 and S m Fig 
ure j lor this step o ^o S cubic centimeters are 
used 

'Without remo\nng the needle from the skm the 
nc'ct infiltrates the region about the lower 
pole The needle is passed dow award and outward 
as represented bj line / and g in Figure 3 The 
purpose of this step is more to oedematize the lii> 
sue about the lower pole than to secure an^slhe 
t ^ means the line of clea\age js more 
reddily followed About 5 cubic Centimeters ate 

used m this step 

It iviU be seen that the amount of amesthetic 
uid used IS onl> about 30 cubic centimeters It 
p oiil> in large goiters that this amount need be 
acceded The purpose of limiting the amount of 
uiQ IS not because of an> fear of to^citv but 
e^use larger amounts disturb the topograph\ 
w exact dissection difficult thus making 
the anatomical exactness m e\er> step 
the operation which is absolutel> essential 

SrEPS Ol OPERATION 

incision As soon as the ana.sthelic ha 
een injected the skin platysma and superficial 
exposing theantenorjuguUrxems 
. S 4 ^) These \ems are then caught up and the 
=>cia IS incised from one angle of the wound to 


the other The severed veins are then ligated (Fig 
4B) It IS essential that xcssels be healed as soon 
as cut The accumulation of man> forceps about 
the wound is unsurgical poor mechanics and 
aboveall the pull and clatter of man> instruments 
irritate the patient Six forceps art enough and 
more than a dozen is an anachronism m an> oper 
alion The fascial flaps are then dissected free 
from the ribbon muscles (Fig 4C) Amckismade 
m the lower flap in order to give greater room for 
the mobilization of the lower pole The ribbon 
muscles are not cut because this is not necessar> 
and the m>ositis resulting from such injury hmus 
the movements of the larj nx after healing takes 
place The fascia is cut so as to give greater room, 
making it possible to remov e the gland bv sharp 
dis ecUoti and in order to give a good view of the 
lateral veins without the use of retractors There 
IS no objection to cutting the fascia because heal 
ing is perfect without disabling after effects 
Dissecfing the fland free An incision is now 
made in the midline dow n to the gland capsule If 
the ribbon muscles have been infiltrated to the 
proper degree a fine la> er of cedema will mark this 
plane The edges of the muscles are now lifted up 
with the aid of artery forceps in the hands of an 
assistant and a thumb forceps m the operator s 
hands elevates the muscle at the point where the 
strokes of the knife are being applied (Fig 5) 
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The gland is free 1 enttrel\ b\ sharp di ccuon If 
an attempt is made to use blunt dissection the 
e\act line of cleavage will never be followed Here 
as in anv other delicate dis cction the sharpest 
knife of tamable is the safest instrument An 
arters forceps gra p the gland and makes gentle 
traction so that the glan i mav be elevated as it is 
freed (Fig 5) The purpose of the forceps let it 
be emphasizetl is not to evtraci ihe gland but to 
elevate it gentiv after the knife has freetl it If 
traction is mi le on the forceps tbev will most rer 
tainlv tear out in ill toxic glands In fnablc 
glands a deeper hold is required than those indi 
cite i in the figure 
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When the glind has been about half freed the 
lateral veins come into sight (Fi 6^) The oper 
alor must see these vessels before hi knife reaches 
them Thev must be grasped b> two forcep (Fig 
/) and a cut made between them This is one of 
the important steps of the operation If the vein 
areinidvertenil) cut or torn a troublesome ham 
orrhageensues the exact line of cleavi ei forever 
lost ind exact openiing from then on i made 
impossible The reason for this 1 that at the 
point where the lateral vein enters the glan 1 the 
fascia divides (Fig 6\) one leaf giing out to 
CO er the cirolid sheith while the other passes 
around the posterior surface of the gland (Fi 
6B) Unless the last named lav er is identitied the 
capsule cannot be followed behind the gland and 
a ptopet deUvetv is impos ible Unless the gland 
I proper!} delivered the operator cannot know 
how much gland he 1 leaving nor an he deter 
mine the exi lence of pedicled lobe extendin be 
neath the sternum or bet\ een the trachea and 
oesophagus Likei ise unless the tracheal rin s 
ire palpable throughout the extent f the gland 
the operator cannot kno how much of the gland 
he 1 leaving behind Thi 1 the most important 
step of the operation from the standpoint of cer 
tain and lastin results 

After the gland has been fuliv leh ered the 
steps looking to Us removal mav be proceelei 
with 

Ligati n file up P le The uppe p^je 1 
grasped with a pair of forcep and 1 gentiv Intel 
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Firt 10 iSoth pol s ha^ Ixnliffat J Th ^bnJi htid ckxatcd b) means of for 
ceps tthile lU beinj, \cr <J Ih inert h th loiti d of the guide forcep and 
indicates the direction of th cut and th mount i gla I Inch 1 to be allowed to 
n.mam 


index finger of the left hand (Fig 8) supports 
“leral side of the pole uhile with the handle 
Tf V* ^parated from the trachea 

1 step in the infiltration has been prop 

erl\ done this area will be without sensation ami 
the sbght oedema w lU make ‘reparation eas\ \\ hen 
the superior pole extends \er\ high up gradual 
manipulation of finger and knife handle aided b\ 
gentle traction on the forceps will bring the top of 
the pole into \new no matter how high up it 
^tends (Fig 8) A Kell\ forceps now replaces 
the knife handle and is gentiv pushed under the 
pole and raised up One must be sure not to use the 
trachea as a fulcrum or the patient will be made 
*u ^?'^Sh The pole is lifted up b\ the raising of 
the forceps (Fig 8) \\ iih the forceps w e then 
pa.p the ligature and draw it under the pole The 
IS then firmlv tied thus securing the chief 
^ ^ earh m the operation A reversed 

j f or a special ligature earner mi\ be 

pea fp this step The forceps ha^e the ad\an 
that the\ enable the operator to elevate the 
po e at the time the forceps pass under it This 
p ^ complete exposure of this part of the 
gland The hgature must pass around the w hole 

pole and not through It 

oj the louer pole The lower pole is 
b Q 1 \ lifted so that the inferior thvToid v ems come 


into \ icw < Fig 9 frontispiece) A hgature is passed 
under them and tied At this stage the lateral 
branch of the inferior thvroid arterv ma\ be pal 
pated and a loop passed around it and tied The 
ligature is not cut but is pre erved as a starting 
point for the continuous suture after the lobe has 
been removed This point is important especiallv 
in ver) frnble glands for it makes possible a firm 
hold 

Excision of the lobe After both poles hav e been 
ligated the actual excision commences The index 
finger palpates the posterior surface of the gland 
and the point of excision is fixed b\ means of a 
pair of forceps which ‘serves as a guide (Fig 10) 
The excision then begins at the upper pole and 
extends downward One definite spurting vessel 
IS alwavs encountered — the medial branch of the 
inferior thvToid arterv which lies clo<!e beside 
the trachea at the level of the uppier border of the 
isthmus Wth care it maj often be seen and 
grasped before it is cut Other smaller vessels 
inconstant m situation and number wall be en 
countered and are grasped with forceps as thej 
are <evered The direction of the cut and the pro- 
poruon of gland left is shown m Figure 10 A The 
trachea i alwavs dissected clean If this is not 
done the portion remaining ov er the trachea is apt 
to enlarge sub‘«quentlv w hich disturbs the patient 
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subjectnel) and (bjectiveh It is impossible to 
^emo^e enough of the gland if a part is left to 
co\er the trachea There is no objection to ex 
posing the trachea If the cipsule has been prop- 
erly elexated from the gland at the beginning of 
the operation and the muscle fascia lax er proper 
ly coapted after the operation there js no impair 
ment of fun tion of the trachea It max be ad 
muted (hat (he tracheal irritation is greater the 
first day or t«o following operation xhen the 
trachea is exposed But xxhat i a day in com 
panson to a lifetime? The patient xvants and the 
surgeon must haxe permanent results 
Securing the bleeding lessels The suture which 
\ as used to U ate the inferior thyroid veins is 
taken up and the needle is passed through the cut 
glands aboxe the point of ligation (Fig ii) mone 
or tx\o places depending on the number of bleeding 
points encountered It is then passed through the 
pedicle below the point of hgation and the suture 
IS locked by throwing a loop oxer the needle as it 
J being pas ed through (Fig ii) thus securing a 
double ligation of the pedicle Iti passed through 


the cut surface again aboxe the pedicle In the 
making of thi sweep the lateral branch of the 
inferior thyroid artery is included The suture i 
no X lied to the tail of the original suture passed 
about the inferior thyroid xeins This secures the 
bleedin*^ about the lower pole The cut surface of 
the gland is then whipped oxer from below’ up- 
xxard care bein used to include the bleedm 
points which have been caught up by forceps 
When the pedicle of the upper pole i reached the 
suture is passed through the pole aboxe the site of 
the ligature alreadx in place (Fig iiA) This is 
looped oxer the needle thus securing a double liga 
tion of the upper pole The cut surface is then 
again whipped oxer and the suture locked now and 
then about any bleeding points that mav remain 
This step IS continued until the stump of the lower 
pole IS reached Then the suture is tied to the tail 
of the original lower pole bgature 

In very friable or large goiters particularly 
those that are substernal the adjacent capsu'e or 
muscle fibers may be caught up as the suture i 

made Thi obliterates the dead spaces and gives 
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H i \ The nl 1 on mu cJ art Iiovmi rclraclc 1 while giuac drams arc beinR 
placed o\cr the raw urhccs of the glan I It Ihc ribl on muscles arc Kintl> coapteci 
With sutures The Kau2 drams protrude throuRh the lower angle C lliefascui 
being united by a running suture inclu ling m this ci e the platj ma mu cl 


pcunt> to the h-cmostisis in frnblc 
to thp 0^1 ° ^ goiters gives a liter'll traction 

'Ih'S however is 

usedonij m exceptionil cases 
IS tm.y 2 The second lobe 

etS niV ^hat m the verj 

removal nf must be satisfied with the 

the second ^ longer remove a part of 

■t >s see™!'?' I all or nothing If 

lobe clMnl toexpedient to remove the second 
tened to a pnmarj operation it is de 

“oaths hence operation a iicek to several 
'•■sposilinn of ,, ®P®ading on the condition and 
h'O M mr waiting a month or 

lob K„f ^ easily remove the second 

Iriabihtv of does not lessen the 

sule ^ gland or its adhesion to the cap 

"ound”ml^cf.i?^i’'\S ''ben I closed the 

oases Ar, „ ^ drained only the very to\ic 
> Sisistants dram more frequently 


pcrlnps iboul half of the cases The dram 
was used bcciusc the fragility of the tissue 
made me fcirful of htc oozing I ha\e never 
drained with the idea of conducting off any toxic 
secretion which has been alleged to escape from 
the cut surface of the gland There is no evidence 
that such occurs Since wc know how to prepare 
our patients properly before operation such hy 
pothecation is unnecessary When a dram is used 
it must be of gauze A rubber drain should never 
be placed in any wound that is expected to heal by 
first intention The rubber in the wound causes 
an exudation toward it This prevents coagula 
tion about the ends of the ligated vessels and 
invites late bleeding Along the tract occupied by 
the rubber dram the exudate tends to produce a 
lasting fistula On the other hand gauze hastens 
coagulation and thus initiates the formation of 
fibrous tissue which permanently seals the vessels 
The most suitable dram is a wick of gauze laid 
over the sutured surface of the gland (Fig izA) 
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Closure of the iLound The edges of the nbbon 
muscles are coapted by sutures usuall> two to 
four in number The muscle must not be con 
btneted lest a mjosilis be produced which would 
limit the movements of the trachea After the 
muscles have been coapted the Iran verse inasion 
m the fascia is closed b\ i running suture (Fig 
I B) The dram occupies the nicb made m the 
lower facial flap {Pig 4J The skin 1^ closed bv 
staple sutures 0/ dermal gut The pht>sma may 
be grasped with the fascia sutured s.eparatelv or 
neglected entirely 

hOTLS lOR Tin BLGINNbR 
It is advanta eous to estimate the difllcult} of 
the operation before the patient is brou ht to the 
table Even if the patient is fit for the operation 
very hard fixed glands should warn the novice to 
be cautious because the gland is friable and re 
moval will be difficult It is m such cases that 
careful infiltration about the gland is particular!) 
helpful Exactness of technique and not the 
amount of solution is of prime imnortan e 
If the operator has started and has his morale 
upset at any step of the operation b) exces ivc 
bleediov u is best to pack the wound with gauze 
and terminate the operation The best means of 
avoiding such an embarrassin<» state is to select 
Only those cases which arc in harmonv with the 
operators experience and to proceed with great 
caution bleeding points bein li ated as ihe> are 
encountered in order to avoid a forest of insiru 
ments which impede the movements of the oper 
ator The preservati n of the morale of the oper 
ator IS best assured b> a careful technique m 
which nothing IS lone unless the operator is sure 
he lb right Most mistake are made bv an at 
tempt at blunt dissection with an elevator or 
finger Blunt dissection in surfer) is the mark and 
means of a poor operator and this is doubl> true 
m regard to operations for goiter In rare in 
stances however there may be an exception 
Mter the surface of an exccssivelv friable gland 
has been exposed and the lateral vems have been 
Severed it maj be impossible to secure a firm 
grasp \\ ith the posterior capsule identified it is 
best to folio \ the lower pole to the posterior sur 
face of the gland with the finger and thus to ele 
vate the gland Once the gland has been elevated 


gauze can be packed behind it so as to maintain 
the elevation and control the hxmorrhage while 
the poles arc being ligated If such a procedure 
has been necessarj on the first side the second 
side should be deferred for another time 

RI MVKKS 

Failure to secure salisfa tor\ results There are 
two common reasons wh> patients are not cured 
an insufficient removal of gland tissue or a wron 
diagnobis 

To obviate the first as much gland should be 
removed as is technically feasible The inserts m 
Figures 10 and ir represent the procedure which 
I employ m the avera e case The severer the 
disease the more gland should be removed This 
IS particularJv true in patients Hich goiter hearts 
in old colloid goiters Here small nubs about the 
upper poles arc about all that is left Even in such 
radical operations permanent myxeedema is very 
rare Temporary thv roid deficiency is more com 
mon and requires forcion gland treatment for a 
tune These have been my most strikin cures 
particularly m the old cardiac patients Myt 
cedema is not to be dreaded I atients on their 
grain a day live m perfect comfort 

Incorrect diagnosis accounts for many disap 
pointments Patients with rheumatic hearts 
acquired in childhood may later acquire goiter 
These hearts are not cure 1 bv goiter operations 
History and phvsiual examination should preclude 
this error Less easy 1 thedia nosis of extraneous 
nervous symptoms in goiter patients The pres 
ence of a goiter do s not lessen the importance of 
a careful consideration of the general nervous 
state Early hisiorv and a studv of other member 
of the familv will aid The nervous symptoms in 
thy roid intoxication differ from the v agarics of the 
neurotic When both conditions are combined 
the burgeon can but accept the proposition cuie 
the goiter and hav e left a neurotic patient W 
helps if one can evaluate each factor before the 
operation A micro copic study of the gland will 
materially help m forming an opinion before the 
patient leaves the hospital failure to cure ^ 
neurosis should not be charged against the sur 
geon A careful dia nosis clinically and paChol'^^ 
icallv will help to make the statistics more favor 
able to the operative treatment of goiter 
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SPECIAL METHODS 1 OR IHI IRLATMEM OE FRACTURE 
DEIORMIIILS or IHE FEMUR 

n\ H WIWITTOKR Ml) I \CS Lincoln NrDrvsLv 
I h L I ( 1 II p tal 


M ai U\I0\ ind shorteninc; occur more Ire 
quenth in fractures of the femur than in 
fractures of an\ other part Moreo\tr 
deformitj is much more likeK to be disablmR be 
caus of the Ner\ important part pla\ed b\ the 
femur m all actuities In spite of that fact 
shortening and disabilit\ in fractures of the femur 
ha\e been quite generally accepted as in(.\ liable 
Compensation insurance companies are usualls 
satisfied to settle i\ith a patient who has suffered 
a fracture of the femur on the basis of from lo 
to ^ per cent disability and arc thankful if there 
IS no more disability than that 
In compound fractures permanent disabihts 
has been considered to be almost una\ oidable In 
the opinion of the present w nter this is largch 
for the reason that considerations of wound treat 
ment have been permitted to interfere eniirch 
too much wath methods of treatment for the 
fracture itself 

In compound fractures splinting methods and 
particularly our best splinting methods have been 
made subservient to wound treatment and con 
sequently immobilization in correct position has 
rarely been earned out This leads to a high per 
centage of patients wath malunion and shortening 
Manv of these patients come to the hospital late 
for secondary care Quite commonlv even those 
with severe disabilitv are discouraged in their 
search for relief and a large number arc turned 
carry on wath their deformities and dis 
abilities becaus of the difficulty of the late cor 
rection of such conditions 
bince a considerable number of surgeons were 
amuiarized during the war wath the us of fixed 
raction Thomas splints ice tongs etc correc 
done more frequentlv than previ 
' j ' plastic lengthenings of the femur art 
cing done by some experts Thes operations 
being done howe\er to the extent that 
ej should be Plaster of Pans has not been used 
I It should be partly becaus of the 
j objection that wath the ordinary 

etnods of application length is difficult to 
maintain 

The application of plaster with the idea of se 
^mg proper position of the fragments by con 


stnction at the point of the fracture is quite 
wron^ Neither should constriction at the fool 
be used m an effort to maintain length In pur 
suit of a method lo render plaster more efficient 
in maintaining length and to avoid motion of the 
fragments vve have worked out a technique for 
the application of fixed traction in plaster that 
overcomes all of thes objections We do not 
hesitate lo refracture cither bv the open or the 
clos d method almost anv late case of femur de 
formitv Direct manipulation of the fragments 
IS sometimes done bv means of pins as illustrated 
in Case i In other cases we depend upon trac 
tion alone with fixation of the lower fragments of 
the femur bv ice tongs and in still others the 
careful application of moleskin adhesive traction 
with the lower ends of the straps imbedded in the 
cast This gives fixation wath full length as well 
as sitisfactorv immobilization of the fragments 
It IS nev cr neccssarv to ha\ e undue pressure upon 
the knee or upon the foot or constriction of the 
cast at the point of fracture Both the patient 
ind the fnclurcd exiremitv are kept under com 
pletc control bv means of adequate fixed exten 
Sion m the plaster cast The details of application 
are as follows 

First the patient is placed upon a traction 
table and bv means of a muslin bandage about 
the foot and attached to the traction device at 
the foot of the table traction is made upon both 
legs with the perineum firmly agunst the upnght 
post of the traction table until full length and 
position can be maintained bv the pull on the 
foot alone Second the knee is raised by means 
of a pull against the overhead bar with thick 
padding underneath the knee until the knee is 
flexed about o to 30 degrees Now the screw at 
the bottom end of the table is gradually tightened 
and the behavior of the fragments at the point 
of fracture is observed If bv traction and mamp 
ulation alone the femur can be brought down to 
correct alignment and full length nothing more is 
required Moleskin adhesive straps are applied 
to the hmb on both sides extending from above 
the point of fracture to the malleoli Thes*' mole 
skin straps arc bandaged on by means of sheet 
cotton and a firm muslin bandage applied over 
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that The other limb Jii sin)ilarl\ cxct/)t 

that no moleskin plaster need I c applied \ 
double plaster of Pan s )ica is i ut c n up to the 
arm pits with a errss liir r d ul Ic tro s bars 
between the Icffs 

When the ; laster ln» 1 een > nishtd lowii l 
just aboxe the malleoli and has sit thclowercmls 
of the molt km traction straps arc turned I ack 
over the edges of the cast and fastened into the 
cast b\ additional turns jf the plaster bandage 
In this waj one locks the traction \hilc the fix t 
IS still being firmlj held in traction In the muslin 
bandage 

Uhen the entire double spica has set down as 
far as the ankles the traction bj the muslin band 
ages on the feet maj be released It will be ob 
served that the leg does not jump back into the 
cast as IS the case in the ordinary cast 

IXov the foot ma> be brou ht to a n ht angle 
and after havin^ been covered with cotton is m 
eluded in the cast in correct position The posi 
tion of the fragments may be checked on the 
traction table if desired either b\ the fluoroscope 
or bj \ raj plates taken at the time If correct 
position cannot be obtained in this waj open 
operation should be performed and the fragments 
brought into correct position by means of lexers 
or some other means A bone graft max be in 
s rted but this is usuallj not necessarj 


In manj cases S open operation fi.vatjon of 
the lower part of the fragments bv ice tong : to 
be preferred to the moleskin traction method In 
such a case traction is applied to the foot as 
alreadx described and the knee is supported in 
the same manner except that the bandages should 
be kept out of the wav of the condyles so that 
there mav be no interference in the placin of the 
ice tongs After position of the fri ments i ob 
tamed bv manipulation through the inci ion pins 
max be employed if desired as in Case i 

To maintain the fragments in jiosition for the 
time being the wound is closed in the ordinary 
manner the pins are left extending out far enou h 
bevond the skin so the ends of the pm may also 
I e included in the cast W ithout disturbing cither 
the traction on the foot or the suf port of the knee 
the condvles are prepared to receive the points 
of the ice tongs and these are driven m Ivo trac 
tion need be made on the ice ton s Uhile traction 
IS not necessary gentle traction mav be used if 
desired and the loner fragment of the femur mav 
be gentlj supported bj means of a pull eitVer 
longitudinallj or forward upon the ic t ngs 
Care should be taken that the handles of the ice 
ton s do not rest upon the crest of the iibw belo v 
the knee 

Jvow the operative inci ion in the skin at the 
point of fracture and at the point of insertion of 
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Fig 2 H H D Dudlc> s patient 1 Condition on 
June 20 1927 about 10 months ifter injurj B Condi 
tion on September 21 1927 \It sinuses and operation 
wound were healed Patient was able to walk in cal per 
splint and with crutches 

the ice tongs must be C'lrefulK co\ ered w tth stcr 
lie dressings and a double spici put on in the 
same manner so that the ice tongs arc embedded 
in the cast and made a part of it In the simc 
manner as before the cast is carried do\\n to be 
low the ice tongs and when the plaster is set the 
release of the foot where traction is being made 
b> muslin bandages maj be done without an> 
disturbance of the fragments of the femur either 
as to shortening or rotation There is no jumping 
back of the leg into the cast and the foot can te 
put in correct position and the cast finished with 
out an> disturbance of the fragments of the fnc 
tured femur 

In this manner perfect length accurate position 
as to rotation and complete immobilization are 
obtained The traction need not be disturbed for 
weeks and reco\er\ with the parts in correct 
position IS assured 

I wash to report the following case which was 
q^erated upon with Dr F H Dudle> and Dr 
Roger Anderson in Seattle \\ ashington in June 
7 As to operation and after care the conduct 
01 this case was identical with man> other cases 
that \\e have treated in a similar manner 

H H 4 years of a e sustained a compound frac 
lure of the femur in July 19 6 Se eral operations were 
TO presented the following 



I ig 1 Compound fracture with ostcom>chti and de 
formit> 4 months after injury Saucenzed and deformity 
corrected at the same time ''oundK healed in good posi 
tion 3 months after ope ation Only 2 d cssin s were ap 
pli 1 \Ioleskm adhesi c phsler fi ed n the cast at the 
ankle \as used for traction 


Fh re was marked outward and backward bowing of the 
femur in the middle third The limb was about 2/ inches 
horl There were two large sinuses dramm*, freely through 
s ars on the antenor and po tenor surfaces of the th h 



Fig 4 Showing tract on and fixation of the lower fra^ 
raent of the fractured femur by ice tongs embedded m the 
plaster ca t The ice t ngs \ ere left m for 4 weeks End 
TOult ^ years later The patient was 62 years old 
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B\ H B DIMNf MS F 
Hoox r> ^ gfo I I P 1 mu V neent J!>; t I M llxjon* 

HE technique of gastnc etclusion v\as rc 
ported m Surger\ G\necoloc\ \nd Ob 
sTETRics in Januarv, 19 5 The principle 
of It IS that pronded the p\Iorus is patent one 
half or more of the distal part of the stomach is 
excluded and left in continuitx nith the duode 
num In mj later cases I ha\e made the ^section 
of the stomach obhqueli (Figs i and ) so as to 
include more gastnc canal and exclude more gas 
Inc fundus x^ith its acid producing glands The 
oblique section also insures a greater intestinal 
alkaline regurgitation better gastnc emptving 
into the distal segment and a more manageable 
intestine like excluded segment 
The method of exclusion depend on the cir 
cumstances It max be earned out b> an anas 
tomo is after the fashion of a Billroth II or a 
PoKa orb\ the modified Pol> a anticolic method 
of Balfour The more of the stomach that is ex 
eluded the greater and the more umform the 
reduction of acid the quicker the emptxing time 
and therefore the more con istent and better the 
result 

That the excluded segment gixes no trouble 
but contracts <omenhat and remains empt\ xxas 
shorn at secondarx operations on tx\o patients 
about 12 months after the operation for partial 
gastnc exclu ion that there are no bx effects 
from it was manifest from the sj-mpiomless po^t 
operatixe cour«« of the patients on whom it was 
done The closure of the excluded segment xxhich 
is peculiarlx easx is the onlx addition to the 
techmqueof a gastro-enterostomx and this is am 
plx compen ated for bx the ab'^nce of untoxxard 
unforeseen uncertain effects often obtained in the 
double-exit stomach resulting from gastro 
enterostomj Gastnc exclusion is an operation 
xxhich was not designed for routine use but for 
pecial apphcation in certain cases In a feu spe 
cial instances no other operation can attain its 
IX)s«ibllities both as regards lessened risk and 
permanent cure 

In what foUous I ‘shall attempt to define the 
preci'se apphcation of gastnc exclusion and to 
out the particular kind of gastnc or duodenal 
lesion in uhich I ha\e found this operation of 
pecial u«e 

DtODENXL LLCFR 

In xer\ old duodenal ulcers so great max be 
the callus and tumor formation that heahng xviU 


CS Meldoitine Xlstrxux 

tor Ixct gfr> XI ll/ni L er ly X i 1 

not take place xxith the simple drainage and re 
duction of acid xxhich gastro enlerostom> gives 
The tissue is so damaged and thoroughly infected 
that even if healing does occur the mfecitd area 
never reallx recovers its onginal vitality In ad 
dition the scar tissue retains a residual infection 
Tx hich under the influence of some general or local 
depression of resistance ex en y ears after a gastro- 
enterostomx max cause the development of an 
acute ulcer in this old scar and produce fatal 
hamatemesis 

If the ulcer is penetrating and situated on the 
pobienor duodenal xxall healing is even more in 
tractable This class of duodenal ulcer is usuallx 
as'wiated xxiih a xerx high acidity and judging 
from our own clinical experience and modern ex 
penmcntal work the ulcer is undoubtedlx caused 
bx this high aciditx from the \er\ outset Gastro 
enterostomy is notoriously uncertain m bringing 
about reduction of acid and it is doubtful if the 
most ideal gastro enterostomx can adequately re 
ducc the very high acidities in this txqie of ca e 
So that m the circumstances — high aciditv and 
old ulcer — to do a gaslro-enterostomy is not m 
keeping with the best principles of treatment and 

to invite failure sooner or later Gastro-enteros 
tomx combined with the removal of the xerv 
di eased old ulcer gives more prospect of perma 
nent cure but it is often almost impossible and 
even if possible xerv dangerous to remove some 
of the‘^ verv old duodenal ulcers and even if 
resection is possible the gastro enterostomy max 
not adequatelv reduce the high acid Finsterer 
would do a partial gastrectomx and duodenec 
tomy m order to accomplish these ideals ^\e 
would do a partial oblique gastnc exclusion which 
avoid:i the dangers of partial gastrectomy and the 
greater ones of partial duodenectomy and obtains 
the same uniform and consistent reduction of acid 
as does a partial gastrectomy and by perma 
nenlly excluding the diseased area the same cer 
tain and permanent healing of the ulcer 

Gastnc exclusion was done on i8 patients suf 
fenng from duodenal ulcer of this type One very 
weak patient died as the result of the operation 
Three patients were operated on by Mr R C 
Brown surgeon of the Alfred Hospital "Nfel 
bourne who has kmdix permitted me to publish 
the results He savs TTiev are the best results 
I haxe had from anx operation for duodenal ulcer 
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If \our operaUon will relieve the mind of the 
surg on of the nnxict) of gi tro entcroslomj u 
will be vonh while and as far as m> experience 
t,oes It docs sc In these patients Mr Brown 
divide I the slonvach 4 inches from the pvlorus 
He sa\s The patients arc back at work have 
no sv rnptoms wlniev er are putting on weight an<I 
can eat anv thing 

Besides being particular!} suited ta verj oW 
ufeers or thjse associated with verj high acwht> 
gastric exclusion will save much anxiet} uid 
heartburmnt, the surgeon if he uses il in place 
ofgastro enter istom> in duodenal ulcer m women 
even though there is n rt a high acid The female 
stomach with its low gradient a term bor 
rowed from khare<: lacks the phvsiolOfticaic en 
tials necessarv m gasiro enterertomv and this 
hj-polonic stomach wuh its double exit allows 
evcessive intestinal regurgitation s hich not in 
ftequentlv caus s nausea flatulence and other 


vcr> unpleasant vmptonis The exdu mn which 
IS generallv made a htile tvarer the pvJorus in 
women v ith its sin le exit in our experience 
never gives inv r f these unexpected bv effects 

Bin DISC DlOOENVl, ILCER 

Under this head t 0 problem of a verv dl 
ferent nature mav be presented In the fir t 
f feeding mav occur ma verv old ulcer from ero ion 
Qt a tair sued arterv Here resection of the ulcer 
m addition to a gastro enlero tom> 1 call i f^r 
but IS not alwajs practicable In one vei> ex 
sanftUinatei patient an oblique exclusion as in 
Fie,ure r was done after a lean fusion wUh im 
meihaK success ami so far permanent cure 
In the second the bleedin ma come from 
tecurrm acute duodenal ulcer and it v ifl gen 
erall> recur after a ga tro-ent rostom> Hrre 
pitfliablv the exclusion of the uker bearing area 
rs more important than anv reduction ot acid 



DL\i\I- G\STKIC E\CILSIO\ 


41 



F» 2 Secoad sia e of oblique pa tial gastrc ex lu on fo ) junal ulcer J Gastro cntero tom\ toma and jejunal 
ulcer B excluded segment E oblique anastomo i antico! c which a oids kinking and insures regurgitation where the 
afferent loop eaters the stomach SimilarK the alroo t transverse po ition of the intestinal loop removes an> ttndenc> 
to angulation and facilitates emptvnn®' into the efferent loop C portion of stomach to vhich anastomo is 1 made D 
jejunum anchored to excluded egment to prevent angulation F suture line of excluded segment G tran ver^e colon 


PREP'iLORlC ULCER TIMOR 
It 15 not uncommon to meet with a large in 
flammator\ tumor in the prep>lonc region of the 
stomach This generaUv arises from a penetrating 
ulcer and has e\tensue adhesions to \atal struc 
tures in the \acmit\ It is xerv difficult and in 
some cases impossible to remove such a tumor 
and when it is associated with a chrome perfora 
tion as It sometimes is this tumor presents almost 
insuperable difficulties to operative removal In 
addition patients with the«e ulcer tumors are 
'crv sick cachectic and emaciated either be 
cause such an ulcer causes great debilitv or is 
prone to occur in verv feeble persons so that it 
IS obvnous that there is not much latitude for the 
extensive operative manipulations 
The followung is a historv of such an operativ e 
gastnc problem 

I, aged 50 jears had been icL for manj je rs 

impam hours after meal Latterlj he developed in 


ten c epigastric pam and had ffnallj become er^ ill and 
rapidlj lost weight and became er> cachecUc He ap 
peared to be suffering from late gastnc carcinoma He 
collapsed m ni> rooms when he had a pul c of 130 and a 
tender and ngid epiga tnum 
Operation disclo ed a verj large mflammaton and ap 
parent!) irremovable prepvlonc tumor which had formed 
around a penetrating ulcer with a small chronic well lo 
caliz^ perforation Of course partial gastrectom> was 
indicated but the patient s cond tion would not permit of 
thi e en if remo al were pos ible so a partial gastnc 
exclusion was done in 40 mmutes with no difScult) what 
ever The patient quicUv improved 

Our experience has been that gastro-enteros 
tom> would be quite inadequate in such circum 
stances and could not be depended upon to giv e 
the same consistent and permanent result 
A second patient treated m a similar manner 
gave a similar satisfactorv result 

It is here interesting to note that although the 
svmptoms were at once relieved I should judge 
from observations on the local condition that it 
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took about J months for the \er\ chronic ulcer 
to completeH heal 

The statement has been freel\ made that caret 
noma de>e)ops on such ulcers If thi htnoihest 
IS accepted thi» operation ma> be regarded as a 
first sta e preparaturj to a later eas\ and «aft 
removal of (he healed ulcer area But much re 
cent pathological work appears to throw consider 
able doubt on this The fear of cancerous degen 
eration of the ulcer then ma\ be advanced as a 
strong argument against gastric exclusion m these 
verj sick patients 

ItOlTRCLVSS STOMACH 

The ^reat weakness of the patient was the main 
indication for gastnc exclu ion m an almost com 
plete hourglass stomach on which it was done 
The distal sac was disconnected and closed and 
a Billroth II was done a quick and easy opera 
tion The patient is m perfect health after 12 
years and has never had a svmptom so that from 
this it may be deduced that the excluded segment 
of the stomach does not produce an> symptoms 

JLJLNVL ULCFR 

It is our experience that exclusion is of inesti 
mable value in a few very weak patients sulTcring 
from jejunal ulcer It has been and stiff is our 
custom to remove the jejunai ulcer by an enter 
ectomy and partial gastrectomy but this mav 
not be prudent m jejunal ulcer with profound 
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bleeding and with innumerable and cartilaginous 
adhesions resulting from many cperations and 
especially if there is great debility or if in addi 
uon the ulcer is m an old person The risk is 
grave in such circumstances and may be avoided 
In these patients it is an essential principle that 
more than half or perhaps tvo third of the 
stomach should be excluded m order to reduce 
the acidity suftcientlv and so as to keep clear 
and veil to the left of the jejunal ulcer and the 
adfie ion area This can be accomplished only b; 
makin the section of stomach obliquely as in 
Figures i and 2 and the anastomosi of the jeju 
num to stomach by the anticohc Polya method 
of Balfour 

The following are histories of patients who v ere 
operated on by this method 
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I an is) Three >cars latir till mm wns in perfe t h ilth 
and had Rained two stone in weight He has nr er hid 
a gastric s> mptom since hi operation 
C\SF 2 M mal aged 73 >ear was a \cr\ icL man 
indeed He had had three operation — one of them a mall 
partial Raslrectomj — for jejunal ulcer Operation \\a 
thought inad\i able becau e of his age and gemral ronli 
tion but as he i as m great agoni a ga trie cxclu ion a 
decided upon This was quite ca il\ tolerat d ind ga c 
immediate and complete relief Twodajsaft rg ttingup 
and 3 weeks after the operation he drop; e I 1 ad from 
heart failure probablj as a re ult of di ca c of tl e oronara 
arteries 

C\SE 3 D male aged 53 jear This patient ha 1 a 
historv of duodenal ulcer for 20 jears and wa one of th 
worst I ha\c c\cr seen During the la t 6 of the c \ear 
he had three operations upon the stomach b\ thr e hf 
ferent surgeons without reli f '^escrcpain \omtlin an I 
frequent copious hamorrhages had re iuced the j ati nt t > 
a state of mi erj and weakne s He Ii\cd m daiK te or 
of hrmorrhage through which he had been aim t x 
anguinated on three occasions He \ as xtr m l\ pale 
and the upper part of his al domcn howe 1 f lapar tomv 
^ars Radographic examination di closed j junal ulcer 
Oiieration rexealed his stomach and boi cl tangl d i a 
confu ed mass b> adhesions Separation of the di elo 1 
an old gastro cntcrostomj and cntcro anastomo i vith 
jejunal ulcer at the site of the former The patient wa 
so ill and the state of his upper al domen so terrible that 
It was considered wise not to explore the duo lenum Th 
3 junum was divided just distal to the jejuml ul er ami 
both sides do ed Somewhat more tlian half the tomach 
was excluded and the remainder anastomosed into the dis 
tal piece of jejunum (Figs 3 and 4) thus side tracking the 
ulcer and leaving it m a blind end the old entero anas 
wmosis remaining for the passage of the duodenal juices 
ine patient 3 jears later had quite recovered had gamed 
weight and had no gastric 8v mptoms 
It IS conceivable that t^ie retention of the enter© 
anastomosis decreasing as it does intestinal regurgitation 
jnignt predispose to a recurrence of the ulcer but under 
we circumstances it was dilTicult to do otherwi c 

BLEEDING GASTRO ENTEROSTOMY 
After gastro enterostomy a patient may suffer 
from repeated severe haimorrhages without the 
svmptoms of chronic jejunal ulcer pam may be 
entirely absent The patient may be quite well 
m the intervals This bleeding which has its 
analogue in the bleeding duodenal ulcer prob 
Tt ^ from an acute recurring jejunal ulcer 
It IS difficult to know how to treat these patients 
partial gastrectomv is indicated but must be e\ 
ensive and therefore unnecessarily mutilating 
in order to accomplish its object For these I 
ave performed extensive gastric exclusion with 
^^^^^^action and very little disturbance 
in these cases I invariably make the section of 
e stomach very obliquely (Figs i and ) so as 


to include more of the gastric canal and exclude 
as much as possible of the fundus and its acid 
producing glands As I place the distal part of 
the jejunum to the greater curvature the ob 
liquitv also insures greater alkaline regurgitation 
As the excluded segment is drained bv the first 
gastro enterostomy stoma it can be made ver\ 
big Here is an example of such a ca'^e 

H aged so years This min had svmptoms of duodenal 
ulcer ife was operated on a duodenal ulcer was found 
and a jostenor ga tro cntcrostomv was done For tic 
la t 4 vtar ince his operation he has had severe attacks 
of hxmatemesi an! malcna in on of which he nearlv 
di <1 He has n v r had anv pain after meal nor any 
other ymptoms of chronic jejunal ulcer except perhap 
an aciditv which g nerally preceded an attack 

Yn t tensne oblique partial ga trie exclusion « as then 
done 

Here It was po sible to make a valuable compari on of 
the fra tional test meal and emptying time of partial gas 
trie exclusion with the gastro enterostomy where both the 
operations were done on the same patient 

r action it Ust ical — hour readings 

Bleeding gastro enterostomy Free acid 10 45 55 20- 
I3 1 mptying time i hour 

\ftcr exclusion Free acid 000000 Fmptying 
time to minut s 

This is quite tvpical of the results we have 
obtained m several of these cases and clearly 
shows that partial gastric exclusion gives a much 
quicker emptying time and a very much greater 
reduction of Tcidity than does the operation of 
gastro enterostomy 

While it IS not possible yet to furnish reliable 
remote results in the 40 cases operated upon some 
general conclusions may be drawn The results 
are just the same as for a partial gastrectomy of 
the same extent Like partial gastrectomy for 
duodenal ulcer if gastric exclusion is too limited 
there is danger of the occurrence of jejunal ulcer 
because there is insufficient reduction of acid 
W^here from one half to two thirds of the stomach 
has been excluded in the oblique exclusion a uni 
form and satisfactory result both immediate and 
remote has been obtained In fact it will give the 
verv same results asFinsterer s partial gastrectomv 
and duodenectomy for duodenal ulcer with half 
the operative risk As far as experience goes this 
operation has been found to be practically free 
from any unpleasant after effects that often at 
tend gastro enterostomy and is an extraordinarily 
useful operation to as it were have up ones 
sui^ical sleeve 
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SURGICAL RESULTS IN PEPTIC ULCER' 

Bi J TVTr M\SON MD FACS Sevttle A\a FirvcTo^f 


D ivided opinion as to the merit of gastm 
enterostomv for peptic utcer is current 
because both satisfactor> and unsatisfac 
tor\ results have been reported b\ capable sur 
g ons \\ ith this in mind a stud> of the records of 
the patients who have been operated upon bj us 
was bef'un and while our group is not large we 
have tried to make up for the small number bv an 
accurate personal investigation of most of the 
cas s This study has revealed some matters of 
interest in connection with this particular opera 
tion which ma\ be wQrth> of note 

Blackford ani Dwyer male a stud> at our 
clinic of 2500 consecutive histories of palicnts, 
complaining of gastric simptoms and found that 
only about i out of every 7 cases received a dia 
nosis of organic lest m of the stomach and duo 
denum Only i out of everj j cases diagnosed as 
^astric or duodenal ulcer came to operation In 
other words onlv abcut i out of every 21 of these 
patients who came in thinking that thei had some 
organic lesion of the stomach and complaining of 
they thou ht were s> mptoms of suth di>ease 
really came to operation for peptic ulcer One 
hundred and twent> five gastric and duodenal 
lesions have been treited surgically of which 27 
were gastric ulcers and Si were duodenal ulcers 
In. this series the histones were all written and 
the physical examinations were all made bv tom 
petent internists The average age of males with 
duodenal ulcer was 40 years the average age of 
females 43 years Duodenal ulcer occurr^ in 
about the proportion of 3 in the male to i m the 
female The age of males with gastric ulcer 
averaged 48 years and of females 41 years Here 
again the proportion of male to female was about 
3 to I in number 

T^he histones alone m So per cent of these cases 
pointed conclusively to peptic ulcer There vias 
the story of hunger pain In fact pain was the 
predominating symptom of peptic ulcer This 
pain was usually present from a few days to a few 
weeks with complete or practically complete re 
mission of symptoms for months It was usually 
one of three distinct types The first type of pain 
due to intragastric or intraduodenal lesion was 
that due to excessive peristiltic action In these 
patients sharp peristal tic wa v cs follow each other 
The increased peristalsis results from the increased 
secretion which is the result of the irntation pro 
duced by the ulcer The next mo t frequent pain 

Rdbf thSb SgISoey 


of which patients complained and described as a 
gnawing sensation is due to the action of the 
hydrochloric acid upon the base of the ulcer The 
third type of pain and that which is usually the 
most distinct of all is that of impendin perfora 
tion with associated acute inllammation m and 
about th base of the ulcer This pain often 
simulates gall stone colic and is not relieved bv 
S)Oda or food as are the first types mentioned 
Tobacco habit has been noted m mo t of the 
histones of the male patients \ omiCing occurred 
in about Oo per cent of the cases Hxmorrha e 
varying m amount from very slight to very large 
occurred m about 25 per cent of the rases A ha 
been noticed often bv other observers the major 
itv of these patients complained of acute exacerVa 
tions of symptoms in the spring and fall 
There w is a small group of patients from whom 
pratticallv no history of gastric symptoms could 
lie obtaineil and m this group some of the rup 
tured gastric and duodenal ukers occurred These 
patients gave ab olutely no history of trouble up 
to the time of perforation However on recheck 
ing these cases some very good histones were 
clicilerl 

Next in imjxiriance to the history was the 
roentgenolo ical evidence In this group of cases 
there were positiveerrorsof the roent enolo istin 
operative cases le a roentgenological diagnosi 
of ulcer was made but no ulcer found at operation 
iNegati e errors numbered 10 1 e a ne at « 
roentgenological dia no is was made but ulcer as 
found at operation This was a total pcritive a d 
negative error of 15 out of 104 patients who under 
vent operation The errors were as follow i 
pcriUve error ani 3 negative errors for gastric 
ulcer ani 4 positive and 7 negative errors for 
duodenal ulcer a total gro s error 0/ 14 4 
cent Duodenitis was definite in 3 patients listed 
as 5 ot the ne^ativ e errors among the duodenal 
ulcer case „ 

Acute perforation occurred in rspaUents hour 
died of these 3 were operated upon 4 days i 
was operated on 8 dav after perforation and a 
■woman ,0 years old was operated upon at 6 hours 
Three patients vith perf rated gastric ulcer v\ho 
were operated upon withm 4 hours recovered 
There have been i 5 operations for peptic ulcer 
uponi 18 patients Oneslee eresection ^asdone 
butthefinaUe dtswerenotsatisfactory Gastro 
enterosomv vas performed 2 years later walh 
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Fi I SIee%c resection The final re ult \\a n l aiis 
factor) Gastro entero tom) Ka\e relief hut the | ati nt 
died later of car liorenal break 


complete gastric relief The patient died htcr of 
cardiorenal breaV Two Horslc} operations 4 
Finnej operations 4 Polj a Balfour operations 7 
Judd operations 16 excisions and 90 gastro 
enterostomies were done Of the patients who 
were submitted to the Horsle> operation both 
ha\e done well though i had a \er\ stormx con 
\alescence Afteralinne> operation i patient 
made an uneventful recover) while 3 had a con 
siderable amount of immediate postoperative 
trouble One of these liad persistent vomiting 
which was Snail) controlled bv dail> gastric lav 
age with a ver) weak solution of nitrate of silver 
One had a duodenal fistula which fmall) closed 
spontaneous!) The final results in these cases 
have been satisfactorv The 3 Polva Balfour op 
erations all gave satisfactor) results except in i 
patient with s)philis of the stomach who died of 
pernicious ansmia 4 )ears after the operation 
Seven patients who had the Judd operation had a 
verv even convalescence in the hospital and while 
the period of observation is shorter than that of 
an) of the gastric operations the results have been 
most satisfactor) up to the present 
Of the 91 patients upon whom gastro enteros 
tom) was performed for peptic ulcer we have 
been able to communicate personall) with 70 A 
ph)sician spent from 15 minutes to an hour dis 
wssing with each patient his present condition 
Of the 21 remaining cases ii died and 10 have 
been heard from indirectl) through friends who 
hav e seen them w ithm a ) ear and a half after their 
operation 

e are most interested in the number of deaths 
and the poor results in comparison with the good 
Following IS a list of these results There were 4 
hospital deaths or 4 4 per cent One of these 
patients made an uneventful recovery but died 
from pulmonarv embolism on the fourteenth da> 
as she was leaving the hospital One died on the 
enth dav from a complete separation of the 



1 1 fl r !c) pcrainn The final results of 2 
Ilor lev openli n w re satisfactorv but i of the patients 
had a t rmv c n\ ilcsc nee 


gastrojejunal anastomosis In this operation no 
non absorbable material had been used The 
anastomosishad been made b) cspeciall) prepared 
catgut welded onto a straight needle This we had 
thought would withstand the digestive action of 
the gastric juicc At the postmortem absolutelv 
no catgut could be found even the knots having 
been absorbed b) the tissues The third patient 
died on the third da) from pneumonia The 
fourth died on the sixteenth da) from postoper 
ativcinsanitv A postmortem examination showed 
that Uic gastro enterostom) opening had func 
tioncd normall) and that there was no peritonitis 
There have been 8 late deaths m this senes 2 
from what was undoubtcdl) perforation of a 
gastrojcjunal ulcer 

There have been :o poor results that is 12 6 
per cent of the number of living patients have not 
had entirel) satisfactor) results 

T VO palientv each had a large postoperative abdominal 
hernia In a third case the anastomosis had to be discon 
nccted on the seventh da) because of persistent vomiting 
It was found that the mesentery f the transv erse colonhad 
slipped down over the pro imal and distal 1 ops of the 
jejunum This patient continued to complain of his stom 
achs)mptomsforabouta)ear\vhenanothcrgastro ente os 
tom) was performed This has since functioned satis 
factonl) although the patient still complains of some 
symptoms , , , , 

In a fourth patient the anastomo is had to be discon 
necte I on the fourteenth da) because of persistent vomit 



Fl V Fmne) operation The final results were sati 
acton in the 4 pat ent on whom thi t)'pe of operation 
asoerlormed but 3 of them 1 ad a storm) convalescence 
3ne had a duodenal fistula and another vomited per 

ii tentl) 
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The first and second patients each had po t 
operative herma but are verj comfortable with 
snug fitting belts and no second operation seems 
advi able There have been 3 patients operated 
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upon with complete relief (the fifth sc\enlh mil 
eighth pitients) which brings the uns-itisfiitorN 
results to ^ cas s. or 69 per cent of ihos living 
Of /9 gistro-entcro tonnes which art functioning 
satisfactonlv and all of which wtn done from i 
to 10 jears ago gastrojejunal ulcers have httn 
traced in on!j 6 cases or , 6 per cent 

TENCVSES t 26 rrRCLNT NOT FVTtRLLV \TI r«T R\ 
Case I and 2 po toperatne abduminal h r la I m 
fortable with abdominal belt 

Case 3 di onnected on seventh da> M nt r\ f 
Iransvet c colon Upped dw\n over pru'cimal an i li tal 
loops ot jejunum 


Ca c 4 disconne ted tn fourte nth daj 1 ecause o{ 
per 1 tent V imitinK 

Ca c pain and (Ii c mf rl Op rati n was done iS 
m nths litir Mdn> j cn iu leml an 1 jivl ric adhesions 
I cli f 

Cat 6 junal uhtr li c nnccted Relief 

C st R-i trojejunal ulctr disconnccUd Relief 
Ca e H j^strojcjunal ulcer cli c nnccted \o relief 
Cl c 0 t,astrojcjunal ulcer 
Case 10 j,astrojcjunal ulcer 

riFTLLN riRlORATHN'i 

Tlicr were 4 deaths in 13 cases mth perforation Of 
thes two patients were operate 1 upon 4 days after per 
i ratlin one it la>s after perforatnn and one a woman 
V ars old 6 hours after perforation of tl e cases ii 
urv IV id 


THE TREATMEXT OF POSTOPI K \TI\ I PROGRESSIVE GAXGRENOUS 

i\rrcrio\ or the skin wd sibclt^xeous iissue with 

BLOOD FROM IMMLNIZID DONORS 

hYj 0 PROnSTriN MD \m M\J0R( MIIK MI> r\( S St Uul Missjpri 
tmbNitl J hltM' 


T he object of this paper is to report a case of 
an unusual infection of the skin and sub 
cutaneous tissue following incisions for the 
drainage of an acute breast abscess 
In recent ^ears this tv-pe of lesion has been 
studied and reported b> Frederick Chn topher 
(3) Thomas Cullen (4') Brewer and Melene\ < 1 
and Emorj Alexander (r) At the American Sur 
gical Assocntion meeting of 192O similar cases 
"ere reported bj Charles A lortcr of Boston 
"ho referred to 3 cases seen at the Massachusetts 
General Hospital (5) Alexis V Moschcowitz of 
New \ork reported ca es that he had seen and 
Marshall Clinton of Buffalo mentioned i case 
that he had studied Arthur Marriitt Shiplev 
01 Baltimore reports a ca e he had treateil ai 
the Universitj Hospital (6) These contributions 
appear to make up the total recent literature on 
the subject 

The etiological factors m this tvpe of progres 
sive gangrene are not specific One fact seems to 
be most impressive namel> in each of the cases 
reported the patient had been verv acutel> iH 
"ith an infection requiring surgical inlerven 
ion which was m turn followed bv a spreading 
gtngrene 

The orgamsm found m the various cases has 
aried greatly The mstructu e w ork reported b> 
nf (2) discusses the bacteriological findings 
tneir cases m detail The bacteriological work 
our case was done bv Downev Harris 


Tlu phra c progressive gangrenous infcc 
lion describes the lesion most 'iccuraiel> The 
first thing to attract attention ts an unusual 
brawnv <iark red appearance of the skin sur 
rounding the original site of operation An 
accompanvmg elevation of temperature would 
cem to indicate that one has to deal with an 
exacerbation of the original infection A second 
mcision IS made for the sake of better drainage 
but Its edges are soon undermined and show a 
lcndenc> to necrosis sloughing and gangrene 

The undermined skin is free from the sub 
cutaneous tissue and a purulent secretion exudes 
from the advancing necrotic area The edges of 
the wound bleed ver> easily but are not noticeablv 
lender In a variable period of time extending 
from several da>s to I or weeks another area of 
hv'pertmia develops Another dark purple dis 
colored border appears and a new advance m the 
gangrenous field is seen The h>'pera:mic area is 
at first somewhat tender but not unbearabl> so 
As the gangrene advances leivin,, a raw granu 
iatmg surface the tenderness associated with this 
open V ound becomes most exquisite The infec 
tion spreads in an even fashion extending around 
the margins of the wound first making itself 
evndcnt m one site and then in another The 
entire border of the wound actuallj becomes a 
spreading phlegmon 

The patient is not made unusuiIK ill b> each 
flare up of the infection except as the condition 
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progresses in i overs a hrgtr irca of the U K 
As lime passes however the igns of secon(Iar> 
an’cmia and loss of v eight I tc we more an I more 
evident As the skin is denudei in I (he suh 
cutaneous tissue sloughs off tht irca if granula 
tion ti sue becomes mcreas d in size and tender 
ness and shows no evidenct of cpithclizaiion 
With the spread of the infecticn the discharge 
becomes most marked and profuse and the o<lor 
verv offensive It is evtrcmcb micresiing to 
observe the mild virulentc ind the jnsidiousJv 
persistent spread of this infection gnawing its 
wa> slovvlv but surely even croiJmg as m our 
case the cartiingmous processes of the nbi and 
sternum fFif, 2I Iht organum is absoluld} 
rebellious la am firm of treatment used in the 
treatment of ordinarj infections such as the use 
of Dakin s solution mercurochrome or bone 
packs \ioIet ravs sunlight and deep \ rav 
therapy were in our case without beneficial 
result \fter repeated incisions ire made ind 
various modes of attack attempted one com 
mences to realize that surgerv and the local use of 
drugs and rajs alone are not the chief factors in 
conquering this infection One then begins to 
think of other means of attack such as foreign 
proteins vitamines blood transfusions or other 
body building agents or m other word fi hting 
power to combat the infection 
In the first case reported b> Brewer and Mel 
enej various solutions \ raj and light treat 
ments were used to no avail As a last resort the 


circumscnbed the entire diseased area bj incision 
through the skin and subcutaneous fat and packed 
the wound with a solution of i per cent formalin 
changed daily under gas anaisthesia This seemed 
to cfieck the infection in this case and at the end 
of tj weeks the patient was discharged cured 
In the second case reported bj them the same 
treatment was earned out as in the first case and 
the patient was discharged at the end of ri weeks 
The 3 cases mentioned bv Porter were all cured 
ultimatelv bj radical incision and skm grafting 
The first case reported b> AJoschcowitz ended 
fatally after the gamut of all antiseptics and the 
actual cautery were used The second case was 
tinallj stayed by burning a groove into healthy 
tissue with the Paquelin cautery The cauterv 
was also used with apparent success m the case 
reported by Cullen 

In the ca e reported by Clinton a 10 per cent 
solution of sodium chloride was applied (0 the 
margin of ulccntion ind within a period of 6 days 
the swollen gingrenous ed e subsided leaving a 
cicin healthy ulcer which was followed by skm 
grafting and quick convalescence 
Dr Lmory scemttl to have been succes ful m 
the use of 1 foreign protein in the form of aolan 
This case eemid to have burned itself out after 
persisting for jo months 
Dr Shipley conquered the infection in his case 
by usine, the electric cautery 
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Fi" Detail drawing of th w unia m nli ure i showing the denuded sler 
num and nb erjK) <?d 


pul>ewa 5 i 3 Li terTuhoHewa callxlin on ultati n 
rhinlin tnat the infection had pread into th ther 
quadrant or that our first attempt at a ie [uat dra n 
a e had ooi been succe> ful c decided to me eo rthe 
newli inflanied area The patient no looked II ( as 
ati®<ihe»ia was a'ram admini tered and th br a t oi n d 
at the lower inner quadrant Pu was evacuate I and 
tnrou h and throu h drama c introduced C ulture of the 
pus bowed staph) lococcus Irri<ration with Paktn olu 
tion was started \t this period the pati nt dc elop'd a 
IJTualpo toperatnep )cho 1 which cau cd great concern 
he complained constant!) of a se ere hcadach a tom 
panied bv irre'^ular le^ea of chill followed b mcr a in 
temperature The brea 1 1 as draininR freelv and we ould 
find no reason so far as the local condition was concerne 1 
which would cau e her to be *0 ill I cannR that ome 
other condition mi ht be concomitant 1 ith the br a t 
inlecUoa wecilledDr Lnglcbach into consultat on 

June 6 no other onranic complication V as evident The 
condition was con idered to be due to a postinfe tion 
P'chosi The patient was put on luminal and tontive 
treatment 

June S the patient dev iloped a c er chill 1 p '•nd 
nail became c)anotic \ blood cuUur wa nemtiv 
J-ulture from the breast revealed staph) lococcus aureu 

he patent commenced to complain of a new ir 1 of 
cvireme tenderness surroundin" the two inci on Tie 
I ue a ound the old mci ion looked dark and appeared to 
oeinapin renou tate Several other areas m the brea t 

commenced to look gan renous Several dav lat r 
, ^ hew areas broke dovn leavin'* di charg n^ sinu es 
m the breast 


h'Tist lo Dakins tubes vere placet! in each of thi 
u^s and dail> irn'mlion v ith f c'hl) p epvced Dikin ; 

made \o apprec alle pro^r~' was madt 
much as the amount of di charge tempt turc etc 
■>»« li no tendenej to dm.ni h 

tvi"V"l'^'^hrcastnow took on anatroohi dappearance 
. dark purple Irom each of th mu e pu 
werp j rnar'ins surround] g the e opemn 

til ,'^haermined and between everal of these opemn : 
m wa entirel) f ee from the underl) mg ti ue Thi 


p t ent was unquestionablv lo in" ground her temperature 
ran ed from 100 degrees to lorde'^ree dailv withanocca 
I nal evacerbat on u heretl in b) a chill and followed b) a 
ri in ( mperaturc to 103 dc rees \\e knew that this was 
n t an rd nar> infection but in pite of repeated cultures 
no I ht could be thrown on the situation 

It) Au u t IQ the breast took on such an appearance 
that It as thought be't to do a imple amputation leavin 
dll margi s open so as to alio v free drainage This the 
patient refu ed to permit and insi ted on leaving the ho 
pital \fter sta)ing at home fo a week the patient 
eturned and con ented to the inple amputation 
The brea t -a amputated Xugust 30 inci ion being 
made ideof all necrotic ti sue The infection at this time 
d d not penetrate beneath the fa cia All margins were left 
wide open to maintain adequate drana^e Micro topic 
evammali n of the brea t b) Dr Olch revealed the fol 
I in'* The pecimen No loorj consisted of a breast 
evci d w th ovcrlvm skm The nipple was retracted 
() cr the skm vver numerous sinus openings from hi h 
thin e ou purulent material e udrf Section of the 
brea t howed diff re t ab ces es One of the e e tended 
throu h the breast and la) upon the pectoral fascia There 
\a no gro e idence of mail nant change Micro copi 
call) the breast ti sue showed a fairl) CTtensive fbro 1 
There v as a marked round cell infiltration Ab ces ed 
areas er made up of solid ma es of inflammat r) cell 
ndicat n a pro"re sm ma titi There was no e idence of 
mall nanc A d a no 1 of chronic suppurative mastiti 


was ma le . . . , , ,, . . r j 

lollouin the r mo al of the brea t the pati nt na 1 
null a ri e in temperature and the wound drained mo t 
f eel) Kow er she bad become so c tremel) sensitive 
that to irn'rate with Dakin s olulion was out of the ques 
non SoIuUon of mercurochrome ealmc and bone were 
r orted to Ivcntuall) ho v ever en the e had to be 
d continued on account of the pain The \ ound was left 
open lo the air and per odicall) baked under incande cent 

*^^ptemlw the pat ent commenced to complain of 
Dam in the area extend n down toward the axillar) pace 
Md It V a noticed that the skin there had taken on a red 
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\i 3 (left) ^ho in-’tlic' ound40o(h>snflcrllefr lopcnttcn Tlie entire area 
i healed except do c to the axiDi where ac esson mammar> ghfid form n mech n 
ical impediment 

Tig 6 Shonin'' the ‘ippc'ir'inccof the ^ oun 1 1*1 monthsafter the on ctoflheinf c 
tion \mrea of 0 teomjtlUi is ecn over the sternum 


wnsjstd m keepin'» the wound dean and applvin^ plair 

The^ margins were commencin'^ to fll in 
pounds'm wei patient had tamed 3 

here in? « pinch grafts from the thi li 

in JO under local anrstl c laand 

May S , (ric 4) On 

PWon',ie\o™r Mi1;«V?ocT "" ’’ 

that^e mhAV dav since the on el of the infection 
temp^ture oJ” T "“h a normal 

anH ^ ^ entire wound had become 

had eroded tliA .. *^«pt for an area where the infection 
^^aothe arM /-I a an osteomvciitis and 

marv eland axilla where an accessorj mam 

P'ete healm ? mechanical impediment to the com 

10 after hinl ^ patient was discharged on Juh 
J'^ae I tqjs ^ ^ ° m the ho f tal 

Rood She wei hS® Patient s general condition was verj 
*ato bu ne 4? P®^ads and was con idennggoin 
(or a dean erah,!/!! practically healed save 
still persisted wl!^ °( ^ thumb which 

ooroplete he^lm mimmary gland interfered with 

(’y plastic iir;T '^ofdt would hive to be dealt w th 
S rj at a later date V small amount of 


di charge wa cen to come forth from the old area of 
otconychti in the sternum ( 1 6 ) 

Rf IIRINfES 

X AirwNDER r r Po toperati e preadin superficial 
gan^^rene \nn Surg iq 6 Ixxxiv 461 
llRtWER Ceorce I vifrson and MrirsEa Frwk 
I AiTtANT Pro re sivc gangrenous infection of the 
skm and subcutaneous ti ucs following operat on for 
acute perforative appendicitis \nn Surg 19 6 
Ix-xxiv 43S-4XO 

3 Christopher F Severe preadin carbuncular infec 

lion of the chest wall followang nb resection under 
local anasthe la Surg Chn Is \m 1924 iv 
95 “ ro 

4 CuLiEV Tiiomvs S \ pro ress \e cnlargin ulcer of 

the abdominal wall involvin'^ the skin and fat fol 
lowin drama e of an abdominal ab cc s apparently 
of append cial origin ^'ur Gynec &. Obst 1924 
xxMH S79-5S 

5 Porter CiiARLEa \ Tr \m Surg \ss 19 6 xliv 

40S 

6 SinPEEY Arthur Mvrrivtt Pro ressi c gangrenous 

ul eration of the abdominal wall \nn Surg 19 S 
1 x\ 11 45 
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INFISTIN^XL KINKING 

J3i SORMW M CUIOU MD O t t O ixs 
A i 1 gs g o c » I 1 


A n endeavor will be made in this piper to 
show bv experiment both with tubes other 
‘than intestine and with intestine at the 
autops\ table that intestinal kmking has idefimtc 
etioJogv on which cm b based Icfinite pro 
phvlactic and therapeutic measures 

Search of the literature reveals nr thinj, jn the 
mode of production of this phenomenon (except 
the doubtful Lane s kink) but docs show that the 
Lnjish surgeon Rowlands previoush expressed 
the writers clinical views that mteslmil ob 
struction due to kinking occurs following opera 
tions md during peritonitis where it is mis 
takenlv called panljtic distention of the Ixwcl 
In the writers opinion parahlic ileus is a 
surgical entitv does not exist asonlv thetrm«icnt 
intestinal inhibition following peritoneal insult 
or the last tate of an obstructed bowel is of this 
nature During the period 0/ inhibition more 
prolonged in case of peritonitis gas is produced 
and this inflates the bowel which as will be shown 
later causes it to kink Were the bowel not 
kinked the gas would immcdiatelv escape through 
the rectal tube Gas pain«— the liegmmno of 
postoperative bjmptoms — are due in the writers 
opinion to rero end bowel contracting against 
obstructing kinks Having consulferl scientific 
friends m a fruitless search for inform Uion on 
kinking m tubes the \ nter has dcvelopevl the 
folio ving conception him el( 

Kmking IS a phenomenon m \hich the cir 
cumference of 1 tulie tends to flatten to a plan 
when the tube is bent through the arc of a circle 
It can best be understood »i it imple t fonn by 
taking a half tube of inelailic material such as 
paper (Fig I'k) It will be s^en that I2tanJCZ> 
are of equal lengths If this half tube b Iient into 
a circle it v ill be seen that IS ani CD form 
circles of equal circumferences and therefore ET 
becomes a straight line If w e make this half tuf e 
into the ar of anv circle no matter how large 
EP becomes a straight line If now we take a 
complete tube (Fig iC) and attempt to bend it 
so that the zone LF forms the ire of an> circle 
whatever the tdo kemicircnmferences sratghlen 
Old till Uo straight lines and a kink » f riied 
Let us call the line EE the a ppravimaltoit line of a 
link the convex part of the tube wall over the 
kink the cop the under part of the kink the 
angle and the double walled partition formed b> 


contact of the limbs of the kink v hen the an le is 
acute the spur The cap at Ef is held down on 
top ot the spur bv the resultant of the force 
which made the bend there! v forciblv occ udmg 
the lumen of the tube 

F/iCTOSS FAVORINC M^M^G 
77« less clastic the tube the more readtl\ it ki iks 
I[ Ht tak m chsticor ductile tube we fin lit can 
bt bent to a Certain extent without kinkin as its 
outer circumference cm elongate It will be seen 
(Fig 2B) that IB becomes longer than CD 
Once the limit tf elasticity is reached kinkm 
occurs (Fig iCj This can be applied at once to 
thehuminlKiwc) Inte tine with its wall stretchei 
by dilatation covered with fibrinous exudate or 
infiltrated with intramural inflammatory product 
has its ehstititv impaired and kinks readiH 
The larger the lube the more rcadih tl ki tis 
This uiom IS extremely important for on it the 
pithogene isof intestinal kinkm largely depend 
If we take 1 hr e and a small tube and herd 
them we find that the large one kinks when 
slightly bent but the small one may be made into 
a very small circle vithout kinkm Pumler 
make use 01 thi axiom in choo m asmillcrpipe 
to make a difficult Vend llumbmg ca o" « 
specify how far their pipes can be bent \ ithout 
tucklmn — smaller sizes bending much further 
Collapsed bowel will lie m very small coils \ ith 
out ktnkin^ but if the intestinal tube is enlarged 
by air inflation it readily kinks when held in 
circles the maximum diameter of whi h is the 
inside of the abdomen and the maximum radius 
of which IS the len th of the iw% nterv 

\ kink may be complete or incomplete depend 
mg on whether or not the cap is in complete con 
tact vJth the spur It may be free or have its 
Iimis fxed to ether with fibrinous exudate or 
held by the mar ins of an aperture between 
transpenloneal band etc 
The normal intestine lies in a sene 01 m 
complete free kinks If the inte tinal diameter is 
increa d with gas distention these kinks may 
become complete and form a senes of resist ince 
offenn obstacles the sum total of which i ob 
struction As a rule the obstruction due to tree 
kinks is not seriou rc fcnd read '\ to tr at 
ment and the kinks di appevr w th the m 
tention In herbivorous animals hoi ever n 1 
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Tig I Kinkm" analj2c I 


frcquentl} so serious is to require trocar enter 
ostom) and it has been reported 1 >\ Hunt so 
severe after kidnej operations as to require 
cxcostomv 

OBSTRUCTION IN KINKS 

Factors favoring obstruction in kinks mav lie 
conveniently studied with a length of thin walled 
cigarette dram tubing with one end clamped and 
an atomizer bulb tied into the other If the tube 
IS merely rounded out with air it kinks rcadiK 
Because of the transparenev of the cap the spur 
can be readily seen With further pressure b\ the 
atomizer bulb the proxunal limb of the kuiL dts 
tends shghtlv then the approximation line which 
has been straight is seen to arch up in llic center 
and the gas passes the kmk Anv factor there 
fore which will prevent the upward rising of the 
cap wall make the kink more obstructive Hold 
ing the approximation line against the wall makes 
It totally obstructive It is highly possible for 
this to occur in the pelvis Loss of elasticity at 
the cap will also keep it from rising This might 
result from the stretching of the wall to its limit 
or from adherent exudate A kink in a garden 
hose (traction kink) is totalU obstructive at once 
becaus of the inelasticity of the wall of the tube 

PRACTICXL VPPLICXTION 

Cas formation The diameter of the intestinal 
tube IS kept down by preventing the formation 
of gas For the first 36 hours after laparotomv 
patients receive warm water only by mouth then 
if there is no distention thev recciv e full fluid diet 
If there is any tendency to distention however 
the patients are given acidophilus milk until the 
tendenev has disappeared Ihc great value of 



n 1 1^, ' aueties of kink \ free kink H f ed k nk 
held kink D traction kink { arden ho e kink of doubt 
lul occurrence m the intestine) 



1 1 2 Kinking in an clastic tube 


atKiophilus milk was impress d on the writer 
sevtril vears ago by the following cas 

Cvsr I \ farmer was admitted to the hospital 
5 davs after the onset of acute appendicitis The 
abdomen was a mess of pus and fibrinous exudate 
so that drainage alone was established Distention 
set in and increased in spite of frequent doses of 
pituitnn after w hich the patient passed much flatus 
1 inalh on the fourteenth day I re opened the 
abdomen The peritonitis had cleared up but the 
small bowel was 3 inches m diameter and showed 
several kmks firmly fixed by fibrinous exudate begin 
ning to organize The bowel was about the same 
size on each side of these kinks so they were 
not complelelv obstructive They were freed and 
the abdomen was closed The patient was in ex 
cellcnt condition for about a week After that dis 
tcntion set in again and increased until he was as ill 
as before with the abdomen greatly distended and 
tense Pituitnn still caused some flatus to pass I 
reasoned that if we could check intestinal gas forma 
tion vve might save him Acidophilus milk was tried 
with a most spectacular result In 4 hours the 
abdomen was flat and patient made an uneventful 
recovery 

Since then I have given acidophilus milk for 
several davs preparatory to laparotomy A local 
dairy makes the milk and patients drink it at 
home before they enter the hospital It has 
worked admirably as a distention preventive 
One case in particular in which prevention of dis 
tention was very essential illustrated its value — 
a large ventral hernia which was repaired with 
living suture fascial transplants The abdomen 
with its returned bowel remained absolutely flat 
and soft 

Thomson Walker and Everidge use the in 
testinal antiseptic dimol preparatory to kidney 
operations to prevent distention 

I ntr a peritoneal exudate \\ound exudate es 
pecially in the pelvis cements loops together 



t iR 4 K nk at rest and kmk \ th gas pa sing 
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and forms lived kinks — the omm m dinRcrous 
vanetv Therefore ^frcal care should he Uken 
to peritoneali/e raw surfaces and cover them with 
ornentum The prompt siimpinj* out of pen 
tomtis wath mtraperiloneal intisej tics and the 
raising of the patient & resistance with blo^ 
transfusion and ultra violet light baths arc also 
important 

Thedtlalcl intcsliiiH coih should be left free io 
form arcs of ihc largest possible neks \\oid 
tight postoperative flressin^s ThepeJus asms 
the smallest cir le in the abdomen must be 
watched closely as it is a danger zone for kinking 
If loops which lit there tlaccidlv at autopsv are 
held down with a hand over the pelvic brim and 
infialcd mth air thev arc bound to ktnk Loops 
held m the pel is by pressure from above or b\ 
etudaCe from intnptUic surgical wounds are 
sure to kink if onl\ moderate distention occurs 
In the vv liter sopinion the most bkeJy ttplanation 
of Handles s Ileus Duplev is pel ic kinkin^ 
and not the fact that the bowel is fvingmapcKic 
j ool of pus as frequently happens with infrequent 
seriousness In this connection a popular type of 
postoperative dressin in which stnpsof adhesive 
stretch tightlv across the lower abdomen from 
one ihac crest to the other is not above reproach 

The writer now uses no transv erse stnps across 
the lower abdomen bat holds the loner end of the 
gauze dressinj, with a strip which runs from 
trochanter to trochanter (Fig o; and crosses at 
the svmphysis and not over the peWic bnm The 
upper transverse strip is very loosch ajqvlied 
The adhestv t is cut along i-B O hours after opera 
tion and loosclv taped 

///he gas IS blau.it fast the huths early ihektnks 
util lend la disappear The writer uses pituilnn 
fre Iv and early even in intestinal cases belicvin 
that a blow out at an intestinal suture line is 
less liable to occur from pituiiim on a comjara, 
ti ely healthv bowel than from constant pressitc 

B d VV >nt d 



of kink locked gas on a bovel wall rendered 
anaanic from the pressure 

Case r 4 n cm j,cncv colon r ction ih end 
to side of il um to nud transv fse beg n t dstend 
30 hours after operation Th anli kink di sing 
had been so ut that the bdom v s Ir to cv 
pand The pati nt as g en 4 doses of fundin 
cube c niimcl r each at five minute tervals 
and passed much flatus through the reel I tube 
Thee grains of c lomel as giv n bv mo th a d 
acidophilus m Ik as started U th the as t c 
finally of another dose of fu dm there as a good 
bowel movem ni from the calomel a d the abdomen 
rcmai ed soft and flat 

SERIOUS CASES 

If symptoms persist after initial t eatment v ith 
infundm gastric lavage with small tube colon 
irri atlon and acidophilus milk i fived kink is 
probablv p esent Unequal abdominal distention 
clear return from 1 colon irn ation ormaJodorous 
vomiting are indications for interference even 
though some flatus be pa sin Catheter jeju 
nostomy as a hrsl stage should be seriously con 
sidered as the e cases are poisoned ani with all 
out modern supportive measures often resuscitate 
poorly after relaparotomv It is not quite the hfe 
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si\cr ttc had hoped however as kinks 10 p^^rito 
nitis cases ma\ be multiple and the catheter Inm 
a limited segment of lx)wel Samp-on Handlev 
recommends the heroic procedure of draining the 
jejunum into the transv er<« colon b\ ana t( ni > is 
and draining the colon bv a cxco tomv I vtt 
cas s of this tvpe are vet a little btvtnd our 
pres nt efforts and challenge further re earth into 
the intestinal toxins which make them such bad 
risks for relaparotomv 

SLlIiI\R\ 

Whi'e there mav have been a transient ujistt ot 
intestinal phvsio’ogv kinking and not paralvtic 
ileus is the pathologv of ordinarv postoinraiivc 
gas pains distention and obstruction 

The occurrence of kinking can be rendered It s 
Iikelv bv keeping dowm the intestinal caliber bv 
diminishing gas production with acidophilus milk 
bv applving loos'* po toptrative dres mgs cs 
peciallj over the pclvns and bv eliminating earlv 
the gas formed during the period of inhibition 


When interference is imperative the question of 
doing a catheter entero tomv previous to ob 
stniction reliev ing relaparotomv should be en 
ouslv considered 
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THE CURE OF A\ I\TR ACT ABLE VESICOVAGINAL EISTULV 
BY THE USE OF A PEDICLED MUSCLE FLAP 


A New Concept 

By JOHN H GXRLOCK \B MD FACS New Acre 
FmbS d 5IO kHe~p. 1 


T he earliest pages of medical historv give 
proof of the fact that the subject of vesico- 
vaginal fistula has alwavs mented consid 
erable attention on the part of surgeons Hippoc 
rates made mention of the fact that it was a 
relatively common condition and due usuallv 
to a protracted labor From that time on while 
the subject received considerable discussion 
nothing definite regarding the possibilitv of ob 
taming a cure was brought forth until 1663 when 
Van Roonhujsen of Amsterdam suggested the 
use cf sutures as a means of closing such a fistula 
The next important advance was made bv 
Jobert in the early part of the nineteenth centurv 
He suggested and practiced the transplantation 
of the labium of one side to be placed into the 
fistulous opening as a plug Agnew in describing 
his methc^ savs Ihe circumference of the 
fistula being drawn down was freshened a flip 
was raised from the inner surface of the labium 
and being turned into the opening was secured 
bv a number of stitches a catheter w is kept 


constantlv in the bladder during the treatment 
In one case the growth of hair the follicles of 
which were in the flap induced a vaginitis 
Next came the important contnbution of J 
Marion Sims This consisted ot the following 
I The use of a speculum which permitted of 
thorough exploration and readv accessibility to 
the fistula 

The introduction of a suture which would 
remain a long time without inducing either irn 
tation or ulceration 

The introduction of the indwelling catheter 
lollowmg the publication of this work the 
incidence of cases cured by operation rose verv 
rapidlv Numerous modifications were ofTered 
notablv bv \gnew But all in the final analysis 
cmbodieel the same principles In 1S/3 Agnew 
rt|)orled 6o cases wiUi ^ deaths and 5 failures 
ccrtainlv a remarkable record 

Mackenrodt in 1S94 made the next notable 
idvanct lie recommended the separation of the 
VLsicil and vaginal walls from each other isola 
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\\hcn It was realised in the carK p\rt tt the 
twentieth century, that in addition to Mitkcn 
rodt s principle it was ncctssarv to mohi i/t the 
bladder extensiv cl> before a cure could be rt;'ul irly 
expected 

This then brings us to the situation at the 
present time Most surgeons arc agreed now that 
the operatue cure of vesicoaaginai tistuli is 
dependent upon the following factor*, 

1 Fashioning of \aginal flaps the bla Idcr 
wall being thus separated from the \agina 

2 Inversion of the fistulous openm}^ bv n ws 
of sutures 

3 Extensive mobilization of the bhddtr In 
this regard Watkins recommendation i<»rmolul 
ization as far as the broad ligiment attnhnuntb 
IS probably too radical and unnccessarv 

4 In high fistulaj the use of the in isi< n 
recommended bj Schuschardt whcrciiv grtalir 
accessibility to the deeper recesses of the \ n,ma 
IS obtained This step applies particuhrlv to 
fistuljc followang h> sterectomj 

5 Approximation of the vaginal tUjis over 
the repaired bladder in such a was as i<» place 
the suture line at some distance from the suture 
line m the bladder wall 

6 The use of an indwelling catheter In this 
connection it is interesting to note that bturnvlorf 
reported in 1925 a case of fistula cured hv his 
tracheloplastic operation following which no 
bladder drainage was used Incidcntall> m 
cas s in which the fistula is situated neu the 
cervix the procedure earned out by him should 
merit serious consideration 

7 Careful postoperative care aimed at the 
prevention of cvstitis 

Apparently a combination of two factors favors 
repair mobilization allows the bladder to con 
tract and thus to dimmish the size of the opening 
at the same time lessening tension on the suture 
line and mobilization also favors the gliding and 
displacement of tissue planes one upon another 
so that broad raw areas come into apposition 
A studv of the literature indicates that the 
acceptance and practice of these principles results 
m cure in the ma)onty of instances However 
not uncommonly a case will not respond to this 
form of treatment and recurrences dev elop opera 
tions are performed again and again and still the 
fistula recurs One author reports eighteen 
Operations on one patient without obtaining a 
cure Barring the presence of constitutional 
disease the cause for each recurrence seems to be 
it local One The base of the bladder soon becomes 
converted into dense scar tissue of great vulner 
ability and the vaginal mucosa becomes markedly 


atrophied I ach operative attempt at cure 
caus s more tissue slough and a vicious circle is 
establislicd In the past heroic measures have 
been adopted by surgeons to afford these patients 
some relief from a most distressing disease 
Thes have ranged from suprapubic cystotomy to 
obliteration of the vagina distal to the fistula 
adding thereby a vaginal pouch to the bladder 
and even implantation of the ureters into the 
rectum by the Coffey operation 

Such a case came under our care a year ago 
Three well planned and well executed operations 
had been performed in an attempt to curt a fis 
tula situated near the vesical neck After each 
operation the fistula recurred while the patient 
w IS still in the hospital After the last operation 
the fistula measured of an inch in diameter and 
involved part of the urethra The bladder was 
marlcdly contracted and its base was converted 
into dense scar bssue fully ^ of an inch in 
thicl ness The vaginal mucosa was atrophic 
and lined by encrusted urinary salts It was 
evident that this problem had to be approached 
from a different standpoint than ordman y con 
sulcrcd in the treatment of vesicovaginal fistula 

II was finally decided that three factors had 
to be considered and tliey proved to be of the 
greatest importance in effecting a cure 

1 The use of an atraumatic technique in the 
performance of the operation The importance of 
this point has been repeated > stressed in our 
work m tendon surgery (See A 7 inals of Surfers 
Januarv 1926 and January 1927 ) 

2 Ihe interposition between bladder and 
vaginal mucosa of 1. laver of normal tissue of 
good blood supply and of known resistance to 
infection In other forms of surgery such tissue 
has been exemplified m a pedunculated flap of 
muscle A fascial flap was considered but was 
discarded because of its thinness and its sus 
ceptibility to infection 

3 The use of continuous intravesical suction 
earned out through a retention catheter in 
order to keep the bladder dry at all times 

The historv of this case is reported in detail 
liecause it is felt that the operation described 
offers a different concept of the repair processes, 
in the cure of intractable vesicovaginal listula. 
and opens up a wide field in the luture develop 
ment of this type of surgery 

Case Report Ms C B ape 1 44 years Anwri n 
marned adm tied to the ho pitvl in \pnl 1927 fo 
the repau of a recurrent vesicovaginal 1 stu!a Slthalh d 
four full term pregnancies Lach labor had been noted a 
b mg very easy She 1 ad also had four abortion thr of 
vhich had been induced Inhcrpasthi tory th following 
important facts were determined On Octol cr jS 1918 a 
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left salpmgectonxjr was pe formeJ for ruplu d eclopc 
pegna c> foil wingwh h con\ale tnc wasun nlml 
On March 7 loj a r ght salp need ii>> wa do e for a 
ruptu d topic p egna c> r IJou g tfi p ration 

con 1 sc nee was ag n un c tful In July 9 th 
pauntwa peratedupo fora y to cl P 00 I thi 
she had b en complaining f in 0 ti n e of c which 
had be me prog ssi ly n r e si cc nu ca rag 8 
yea so f r The mot n e was not absol tc hut « s 
worse h n the patent wa pand bout dticd (^ra 
tion 0 t d of an ant r 0 colporrh phy d amtHiiitj n 
of the e ix Two days later d harg f u n I m 
the vagina w s n ted I sp te of lo 1 t ime t the 
fstola pers sted 

Upon her dnu 0 to th ho p t 1 May 9 3 lam 
nation sh w d a c ico agi al 6 t la tu t d t th c k 
of th bl dd measu mg by e t m t r Tl perali n 
doecn tdoftlcds to of agi Iflp mol i1 ra 
toaoltb hladd r «e}} p c h d f the 

fistulous P g a d p 1 bj c of th m cous 
memb ane and bladd r w 11 1 tw I > Th ^ n I 

muco a was th n s tured p rat Iv \n dw ij g ath 

ter was pla ed n th bladd d the p t nt »a I ed 
o er D h abdom n fo a per d of a w eks The fstula 
soon r urr d 

Sh w dmitted f r $ nd pj O tob jj 
tgjj \t th t me th fi tula na 5 mil) met d am 
et At operatic an llipt al 1 e 0 wa mad th 

mucous membran a d the £ p d c( d b ckwa d Th 

bladd wa w 11 m bilu d agai Tou Ik ut s w re 

the pla ed f om witho ih W ddet th gh th Jg $ f 

the fistula ndted th ir end being b ghto t through 
the urethr the dg s 1 th way b mg 1 v rt d Th 

p 1 ic la c W3 b ought ac th ba of th b! dd 

ad It d ff th chromic c tgut The v g al P ps w 
bsed w tb s Ik A elf eta rung th t na p) d m 

th bladde and the p t t turn d fa e d wnward f a 

pe lod of tn d > Tn fist I cur d whil th p t t 
na s the ho p ta) 

Th p t at n s c dm tt d fc third tt mpt at 
cl su e 1 Ap il 914 r St a sup apubic >st I my was 
peif med 0 M y S 9 4 an op ti nfc the epai ( 

th f t 1 wa do e A fved i 1 n » s mad cos 

the ante 0 wall of Ih g a with tb o ty fo 
w rd the dg ofth f t 1 b g 1 ed Afl poi ag f 

mu sa was d sected ba Lw rd tit Id b m b I d 

and hr ught f rwacd afrathuthi lieTh 
ut th awa pi t longitspo t 0 urf ptoth fi t la 

The tn n memb ane was tu d w th brom c Ig t 

from b h nd f rwa d d n att mpt w s m d I ep 
ihesphncte Th p st r 1 alii pw sthnb ng t 
f rwa d and utu d Co th dg of the m alus th fc f 
that if th fi t I f c rr d It w Id be obi q nd bo 

th m atu Mo eo it wa thought th t by d 0 t g 

the fi tul to more a t r po t n tb b e«t» ni 

rep 1 w Id b ea nn th e t th I th fi t 1 cu r d 

ft d d r c whi) the pat/ nt was n th h p t 1 

Whea the patient came under our care in Apnl 
1927 examination showed a urethrovesico- 
vagmal fistula measuring 3 * of an inch sn dtam 
tter The bladder was greatly contracted and its 
base was replaced by dense scir tissue jneasanng 
of ati inch in thickness The \agmal mucosa 
■was thin atrophic and bled easily The vagina 
was lined by encrusted urinary salts (Fig i) 

We were here confronted with a tno fold 
proposition In the first place it was necessary to 


dose the fistulous opening and secondly the 
ol the divided sphincter had to be con 
srdered For two weeks prior to the operation the 
vagina was carefully prepared by daily douches 
helped by intermittent suction and the bladder 
wTs irrigated dally with acrtflavme solution On 
April 26 1927 the folh vng operation was per 
formed 

A transverse inasion was made in the anterior 
vaginal wall on a line with the fistula (Fig 2) A 
large posterior flap of vaginal mucosa was As 
sected backward wnthgreatdifficuUybecauseof the 
denscscartissue Asmallerantenorflapof mucosa 
was likewise fashioned the fistulous openm and 
the urethra being thus exposed Two structures 
which vcrc thou-xht represented the divided ends 
of the *phjncter were repaired with interrupted 
stitches of fine chromic catgut The base of the 
bladder was then mobilized well outward on both 
sides and the fistulous optnin" closed with inter 
rupted mattress sutures of chroinii. catgut in tvo 
layers (Fig 2A) 

After cnanging gloves gowns etc and re 
draping the patient a longitudinal incision was 
made on the media) aspect of the ri ht thigh 
exposing the gracihs muscle (Fij, a) Its lower 
nerve supply was divided ind the muscle was cut 
across near its insertion It was then turned 
upon ilseif dividing its upper nerve supply but 
leaving its upper blood supply intact The mayor 
portion of the incision m the thi^jh was closed 
with chromic catgut for the fascia and silk for 
the skin The upper extrcmitv of the thigh 
inasion was theri made continuous with the inci 
Sion m the vagina by cutting across the vul a 
transversely The gracilis muscle was then 
placed transver ely across the base of the bladder 
over the repaired fistula and held m position 
by interrupted stitches of fine chromic catgjt 

(bl 3) The vaginal mucosa was then sutured 

o er the muscle with interrupted chromic catgut 
stitches and the remainder of Che thigh wound 
and mlva repaired (Fig 4) The bladder was 
washed out with saline and an wdnelhng double 
catheter (Fig 4A) inserted The vagina was 
packed tightly with iodoform gauze In order to 
immobilize the thighs a triangular shaped molded 
plaster splint was placed between the thighs in 
iuch a way as to separate the knees The apes 
of this splint pointed toward the vulva 
The inner tube of the indwellin catheter was 
connected with a suction apparatus The inner 
extremity of this inner tube was situated at a 
pcant 5 of an inch from the inner end of the outer 
tube This was done to prevent the pulling m of 
the bladder mucosa by the force of the suction 
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The postoperatiN e care of this patient was 
tedious and it was necessary to attach the great 
est importance to the minutest details It was 
found that the inner catheter hid to be changed 
ever> 48 hours to insure continuous suction 
This intraiesical suction was miintained for a 
period of 24 da>s On the fourth di> after 
operation the patient was taken to the operating 
room and the \aginal packing was remo\ed 
The anterior half of the posterior \aginal flip was 
found to be sloughing The muscle howeier 
was intact and apparentlj united to the bladder 
There was no leakage Following this the 
patient was dressed e\er> other da> in the 
operating room the treatment consisting of irn 
gation of the bladder with acriflaMne solution 
prolonged vaginal douche repacking of the vagi 
na and readjustment of the indwelling catheters 
The immobilizing splint was maintained for a 
period of 24 da>s 

A superficial infection developed m the middle 
of the thigh wound but this soon cleared up 
There was considerable oedema of the lower half 
of the div ided right vmlv a This w as thought to be 
due to a vascular change incident to its division 
into two parts This oedema soon subsided 

On the da> that the suction apparatus was re 
moved Ma> 0 1927 there was no evidence of 
an> leakage and the patient voided voluntaril> 
about every 2 hours thequantit> at each voiding 
measuring 2 to 4 ounces This voluntary control 
continued while the patient remained in bed She 
was allowed out of bed on May 6 1927 On this 
da) It was noted that there was less control of 
the bladder and a little spilling occurred through 
the urethra She was discharged from the hos 
pital June 5 1927 Following her return home 
she developed a mild phlebitis of the right femoral 
vein This subsided after about 3 weeks 

At the present time the situation is as follows 
the wounds are healed ^^^len the patient lies 
down she has complete control of the bladder so 
that upon arising she is able to void satisfactonly 
WTien she is up and about for any length of time 
and becomes tired there is not infrequently a 
discharge of urine through the urethra She 
states that at times she feels she is able to 
contract the tissues around the neck of the blad 
der and thus control the outflow of urine This 
however requires considerable effort E-vamina 
tion at the present time shows the following 
the thigh wound is firmly healed and there is no 
impairment of motion as a result of the trans 
plantation of the gracilis muscle The right half 
of the vulva is slightly deformed The urethral 
orifice IS somewhat patulous and easily admits a 


Iso 20 F catheter In the recumbent position 
there is no leakage of urine Stretching across 
the base of the bladder is felt a ridge of soft tissue 
measuring about 2 inches in its anteroposterior 
diameter and extending from the right to the left 
side of the base of the bladder The vaginal 
mucosa is smooth and glistening The patient 
feels that she has been considerably improved 
by the operative procedure 
It is felt that the limit of improvement as re 
gards voluntary control has not as yet been 
reached 

SUilMARY 

A case is reported of the cure of a large urethro 
vesicovaginal fistula by the utilization of a 
pedunculated muscle flap taken from the inner 
side of a thigh m the form of the gracilis muscle 
In addition use was made of continued mtra 
vesical suction extending over a period of 24 days 
without any evidence of vesical infection It is 
felt that the findings presented constitute a new 
and additional concept in the management of 
cases of intractable vesicovaginal fistula 
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RESECTION OF THE CJECmi AND ASCENDING COLON 

Ho\\ TiiE Mortality M Be Reduced by Modific vtiov of the Usu \l Operation ‘ 

By \KTnUR \ SVLVIN MD Vew\ork 
\oct\i djfSg Syd li in II p t 1 


E xclusive of the rectum the parts of the 
colon most frequentl) involved m mahg 
nant disease are the two most mobile 
portions namelj the CKcum and the sigmoid 
In a large series of cases studied b> Judd (3) the 
incidence was as follows cKCum and ascending 
colon 159 hepatic flexure 29 splenic flexure 
24 descending colon 46 transverse colon 75 
and sigmoid flexure 292 Thus m s per cent 
either the caicum or ascending colon w as mv olv ed 
Nearly all authorities are agreed that the 
proper treatment in operable cases of carcinoma 
originating in the caecum or lower portion of the 
ascending colon is resection of the entire ileocxcal 
coil of intestine as high as the distribution of the 
middle cobc artery accompanied b> ananastomo 
SIS between the ileum and the transverse colon or 
same other short circuiting operation Without 
surgical intervention cancer of the cjccum in 
evitabl) gives ri«e to earl> intestinal obstruc 
tion Although attended with a high mortalil> 
resection of the cecum prolongs life and the pa 
tient may pass his last da>s m relative comfort 
Charles ilajo and Hendricks (5) report that of 
257 patients with carcinoma of the right segment 
of the colon subjected to operation during a 10- 
>ear period 141 are known to be dead 34 cannot 
be traced 55 lived from i to 4 >ears 25 lived 
from 6 to 8 >ears and 12 are alive from 8 to 9 
jeats after operation 

Considering the gravitj of the disease for which 
the operation is performed we find the end results 
of resection of the ccecum and ascending colon 
comparativelj good except for the high immediate 
mortahty whidi is said to vary from 15 1045 per 
cent The situation has been well stated b> Judd 
(4) of the Mayo Clinic as follows TTie im 
mediate results from operating for cancer of the 
colon have been rather unsatisfactory and the 
mortality is altogether too high On the other 
hand the ultimate results in patients surviving 
operation have been very satisfactory as com 
pared with operation for cancer m other regions 
so that if we can develop some standard tech 
nique for the operation of cancer of the colon the 
ultimate results will be v ery successful Thereare 
several tvpes of operation The ideal operation 
is resection m one stage with anastomosis 

C d used po t Th yd li m H 


Aside from malignant disease the most im 
portant indications for ileociecal resection are 
tuberculosis of the CTcum and chronic ileocolic 
intussusception 

MEVSURES ADnSED TO LOWXR MORTVLITY 

Crile (2) has employed the following technique 
m an attempt to lower the mortality from rescc 
tion of portions of the colon A two stage opera 
tion IS preferred and the fTcal stream is short 
circuited to exclude the field of operation ^n 
iodoform gauze pack is used to prevent contam 
mation of raw surfaces and protect the retro 
peritoneal space against infection Crile resorts 
to wide resection to prevent recurrence and cm 
plovs radium and deep roentgen ra> therapy 

Rankin (6) advises resection of the ascending 
colon and end to end anastomosis w ith a Murphy 
button Two points of suspension are selected 
one at the head of the cxcum the other at the 
point on the transverse colon where the ileum is 
to be anastomosed In freeing the emeum one 
should not attempt a digging operation While 
mobilizing the upper angle of the ascending 
colon the operator must be careful to avoid m 
jury to the retroperitoneal duodenum Kankm 
restores the contmuit> of the intestinal lumen by 
open end to end anastomosis between the ileum 
and the colon or by end to side anastomosis He 
prefers the former tcchmque and uses two layers 
of tannic acid catgut in the anastomosis The 
first suture unites the mucous coats of the bowel 
the second layer the serosa After the mucous 
stitch has been put m the lumen of the bowel 
IS held open by blind introduction of the thumb 
and forefinger 

WTien complete cancerous obstruction of the 
colon is allow ed to dev elop the patient necessarily 
suffers severe toxemia and 15 rarely able to sur 
Vive an extensive operation Even without com 
plete obstruction infection is the most important 
cause of the mortalitv from the customary op 
eration of resection of the ascending colon and 
intestinal anastomosis If the suturing should 
be imperfect or there should happen to be a 
poorly anastomosing circulation m the sutured 
ends of the intestine intestinal leakage is verv 
likely to occur and cause peritonitis 

t 1 cl meal oei)Nw\kOctb« 897 
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The shock of operation too is n«:essarifj 
considerable Should the an'csthelibl report 
clanger during the resection of the circuni the 
surgeon must nevertheless continue the operation 
at least to the extent of performing an inicsimal 
anastomosis To he sure should the condition be 
verv alarmin he mav order the an-csthcsia 
stopped and leave, an ileal fisiula But ileal fis 
tula produces such unfavorable effects that it 
should be avoided whenever possible It would 
seem desirable therefore to modifj the usual 
operation to the extent of removing thedanoCrof 
fxcal contamtnation and deMSing an operation 
that mav be interrupted if necessarj at anv time 

im iNTVGLh OF RCVCRSIVC OPl RVTIVE STCl S 

Bj a simple expedient I believe that I have 
been able to eliminate the most obje iionabfc 
features conducive to (he high mortaJit> from 
resection of the caicum that is bv reversin the 
usual procedure and fir t performing intestinal 
anastomosis and then excision of the di eased 
colon A one stage operation is slili used al 
though It ma> immediatel) be converted into a 
two stage procedure should occasion demand 

What are the advantages of the reversed pro 
cedure with regard to the danger of infection? 
The colon is a heavilj contaminated area As 
soon as it is opened the danger becomes great 
With perfect technique it is possible to eject a 
complete!} aseptic anastomosis beti ecn the ileum 
ani the transverse colon but the extensive ma 
nipulation and excision required in connection 
with the mobilization and resection of the cx 
turn ace bound to result in more or Jess leakage 
Especiallv is this the case i hen the intestinal 
current has not alreadv been short circuited for 
peristalsis is not completelv inhibited even when 
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the intestines are exposed and the fiscal contents 
tend to exercise some degree of pressure a ainst 
clamps and sutures of the area to be re ected 
If the anastomosis has already been established 
(he natural current of the fxcal matter toward the 
Sigmoid flexure is not mole ted therefore the 
pressure against the area being resected is ap- 
preciabl} lessened and the degree of contamina 
tion IS thus definitely diminished 
Another important fact is that when the 
pro edure that I advocate is followed such con 
lamination as takes place jom resection of the 
excum occurs at the close of the operation 
\ hereas when the usual method is adhered to 
infection is more likely to occur early m the 
operation Uhde (he delicate i ori required for 
tfie anastomosis between the ileum and the trans 
verse colon i being done there is no breach of 
asepsis Such contamination as necessarily re 
suits from extensive resections of the cxcvm may 
be handled adequately by suitable drainage In 
the great majority of cases no drainage is re 
quired It is only Then asepsis has been imper 
fe t or the retroperitoneal space cannot be do ed 
that I consider this precaution necessary 
A theoretical advantage of some importance is 
the fact that the fxcal current is not interrupted 
during the course of the operation for when the 
cscum is clamped off preparatory to its resec 
bon a short circuit of the fscal stream has al 
ready been established W hen the csecun is ex 
Cl ed first a temporary artificial intestinal ob 
struction is produced from the moment v hen the 
clatnps are first applied to the segment to be re 
moved and U lasts until the anastomosis is com 
pleted There is good rea on to believe that such 
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Fig 3 Separation of colon to hepatic flexure 

temporary intestinal obstruction results in a cer 
tarn measure of toTaeiiua for it has been full) 
established b> cTpenments on dogs that foUoTving 
the artificial induction of intestinal obstruction 
definite chemical changes in the blood appear 
within a relativel) short time It would seem of 
advantage therefore to utilize a procedure that 
avoids even a temporar) intestinal obstruction 
Once the intestinal anastomosis has been 
established the operation may be discontinued 
at any time whereas when the csecum is resected 
first it IS necessary to complete the anastomosis 
Should the patient s condition become unfavor 
able during the resection of the cxcum in the 
reversed procedure that I am advocating Opera 
tion ma) be discontinued at once If the cxcum 
has ahead) been mobilized and the resection is 
well under way it ma) be left outside the ab- 
dominal wound to be removed at such time as 
the patient s condition permits 

TECHMQUE 

In performing anastomosis of the ileum to the 
transverse colon followed by resection of the 
cacurn I have largely followed the technique 
described b) Victor Schmieden (1) in Chiritrgtsche 
Operalwmlehre pages 356 to 363 M) results 
have be^a so fav orable as to impress me wnth the 
superonty of this procedure over the method 
customarily practiced 

The type of ileocacal resection here descnbed 
IS apphcable to the treatment of neoplasms m 
tussusception and tuberculosis of the cascum 
A long pararectal incision is made on the right 
side to expose the site of operation It ma) be 



Pig 4 After the removal of the ascending colon and 
closure of the transverse colon the intra abdominal 
operation is finished by closing the defect in the posterior 
peritoneum 

prolonged upward or downward according to 
indications A small incision is not desirable as 
It ma) prolong the operation and increase the 
difficulties When the tumor is exposed the pa 
tient IS placed m a moderate Trendelenburg 
position with the right side a little higher to keep 
loops of small intestine aw a) from operating field 

TTie intestinal anastomosis should be effected 
before beginning resection of the caicum Two 
firm ligatures are placed at a point about 6 to 8 
inches (15 to 20 centimeters) above the ileocecal 
valve and the intestine is sectioned between them 
with the thermocauter) or phenolized scalpel 
The two cut ends are then folded in and sutured or 
secured by a purse string suture and the pads 
changed Step b) step between two ligatures the 
mesenter) of the small intestine is separated 
from the part of the intestine still umted with the 
crccum The direction of this mesenteric separa 
tion depends on the degree of involvement of 
the mesenteric lymph glands 

The next step is the implantation of the prox 
imal end of the ileum into the transverse colon 
This is accomplished b) a lateral isoperistaltic 
apposition through the tiema coll and a w ide anas 
tomosis Many operators emplo) the Murph) 
button for this purpose Being easil) accessible 
through the incision the middle of the transverse 
colon IS used The anastomosis is then replaced 
into the abdominal cavit) which is well filled 
with new pads 

The cxcum is resected as follows It is drawn 
toward the median line and the outer fold of the 
peritoneum is cut aw a) from its lateral and lower 
borders No important blood vessels are en 
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countered in this procedure The cascum is (hen 
brought further from its source tow ard the median 
line so that us posterior extrapentoneal portion 
becornes visible Then the right ureter is exposed 
as It turns downward over the psoas major 
muscle In this waj it ma> be protected from 
injurj The intestine no; hangs on the median 
fold of Its mesenter> which contains the large 
blood vessels passing to the ilcocxcal region 
The next step is gradual separation beivvten 
ligatures of the inner fold of the mesenterj whilt 
the t$cum is being lifted upward How much 
of the mesenter> must be taken with the cacum 
depends on the degree of invoKtmenl of the 
Ijmph glands Tnlarged glands are most hktl> 
to be found at the points of orif^m of (fie de Koltc 
and right colic branches of the superior mesenteric 
arter) A large portion of the posterior abdominal 
wall must be denuded of peritoneum When the 
ascending colon la detached upiwauf the lower 
portion of the duodenum is enc luntcred It must 
be arefully protected frem injurv To one side 
of this retroperitoneal loop of duoienum lies the 
right kidnej The mesenterv is detached and 
ligatured and the ascending c Ion Irawn forward 
up to the healthy portion The central ligatures 
mustb verv carefully place J as an> break would 
result »n sev ere h emorrha c I he hr t li aturc in 
the mesen etv is placed do c t the mtesiine 
The caicum itself has no mesentery 
The closure of the end of the large intestine does 
not differ in principle from that of the small 
intestine but it is more Jithculc as such mtes 
imal stumps are easily perforated A prelimina 
ry closure is made with hg^iures according to 
Grasers method Then two or more infolding 
sutures ace made according to Lembcrt s method 
and the appendices cpiploicj arc sutured over 
them or the stump may bt protected with 
omentum It is important to cover a portion of 
the intestine behind the stump with peritoneum 
so that the suture ma> join surfaces covered with 
serous membrane Then the stump is repc 3 tedl> 
infolded until the closed end is near the posterior 
abdominal wall W ith this method of closure the 
intestine can usua!l> be returned to the abdominal 
cavity but a drain may be placed near it as a pre 
caution Usually no dram is required It should 
be uxd only when the surgeon is not ure of his 
asepsis and there has been difficulty in closing the 
retroperitoneal space Schmieden opposes sutur 
mg the stump in the abdominal inasion as this 
procedure is apt to interfere with the circulation 
or stretch the mesentery 

AlthoUoh extensive this operation may be 
performed with very little loss of blood except 


m the case of widespread fesions It has the ad 
vantage of avoiding the necessity of leaving an 
ileal fistula should the patient s condition be 
come alarming at any time since the intestinal 
anastomosis is completed before the resection 
of the caicum is begun 

If there are numerous adhe 10ns the difliculties 
of the operation are increased In such cases it 
may be advisable to perform a two-stage opera 
tion If the second stage of the operation is to be 
performed a few days later the abdominal wound 
may be left open for the most part and the portion 
to be resected shut off from the rest of the abdom 
inal cavity bv tamponade After the involved 
portion of intestine is shut off so that cxcal matter 
does not pass through it the wound may be 
closed so as to leav e a fistula of only this portion 
Then re ection may be done several weeks later 
In such cases not only the cscum but also the 
hepatic ffexure should be excluded In some 
cases complete resection is impossible and the 
ileocxcal region can only be excluded from the rest 
of the intestine and radical operation not done 

to citstoss 

1 1 escction of the cacum and part of the 
ascendin colon is usually indicated for malignant 
disease m this locality also for tuberculosis of the 
c®cum and chronic ileocolic intussusception In 
malignant disease n relieve mtesiinai obstruc 
tion prolongs life and greatly lessens the pa 
iieni s discomfort 

2 Although the end results of ileocscal re ec 
tion are good there is a high operative mortality 
foUoitwg the usual operation 

j Infection from fxcal contanunation surgical 
shock and toxmmia from temporary intestinal 
obstruction plav a large part in causing the high 
mortality from ileocxcal resection 

4 By rcversin the usual procedure and per 
forming the ileocolic anastomosis before excising 
the caecum we may greatly reduce the mortality 
Should the patient s condition become alarming 
dunWo the course of the operation the latter may 
be dii>conlmued once rurthermore the danger 
of infection and toxamia from temporary intes 
tinal obstruction is greatly diminished 
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PEDIATRICIAN 

O NE factor m the recent progress of sur 
ger> has been the co operation of the 
internist and surgeon in the pre opera 
ti\e preparation and postoperati\e care of the 
patient Co operation of pediatrician and sur 
geon IS c\cn more essential because few sur 
gcons are avcll aersed in the care of children 
patticularl> infants To meet this situation 
a number of childrens hospitals have been 
so organised that all cluldren arc admitted 
to the medical service and the surgeon acts 
as a consultant as do the otolaryngologist 
ophthalmologist and other speaalists This 
mode of hospitalization aims to secure proper 
attention to the nutrition and general health 
of the child 

E\ery child ■\^ho is to undergo a surgical 
Operation necessitating general anxsthesia 
should have a general physical examination 
Within the 24 hours preceding operation in 
order to rule out the presence of acute infec 
tion espeaally of the upper respiratory tract 
as s\ell as any of the infectious diseases and 
also to be sure that the nutntional condition, 
is such that healing uall proceed normally 


after operation One of the most glanng mis 
takes IS to admit patients to hospitals for 
tonsillectomy on the morning of the operation 
sending them directly to the operating room 
without previous examination and without 
even having the temperature taken It is 
therefore not surprising that postoperatue 
complications and e\ en sudden death occur so 
frequently 

Next to circumcision the operation most 
frequently performed on very young patients 
IS for hare hp and cleft palate This group of 
patients presents a defimte nutritional prob 
lem for many are markedly undernounshed 
because the deformity has pre\ented them 
from nursing at the breast or has made the 
taking of food difficult For a surgeon to 
operate on a patient who is scxeral pounds 
undcn\ eight is to invite not only operative 
failure but possibly the death of the patient 
Feeding by gavage for a period sufficiently 
long to bring these children up to practically 
normal weight will insure freedom from 
marked febrile reactions bring about prompt 
complete healing and reduce mortabty 
to practically ml 

The CO operation of surgeon and pcdiatri 
cian IS particularly necessary m the care of 
patients with pylonc stenosis Many patients 
recover by medical treatment alone but a cer 
tain group requires surgical attention Opera 
tion IS sometimes delayed in these cases until 
the surgical nsk is unneccssanly increased 
A bad surgical nsk may , in 24 hours be trans 
formed into a fairly good surgical nsk by 
means of blood transfusion propenntrav enous 
injection of glucose and physiological sodium 
chlonde solution by hypodcrmoclysis The 


265 



MASTER SURGEONS OF AMERICA 


THIODORL rRELINCHUlSEN PREWITT 

T IILI E nre man> men \>hose teachings beneficent influence and good 
e\ninple are c irned along indefinitely through succeeding generations with 
out proper credit being gi\en to him who deser\e5 it So it might be 
with the name of Theodore F Prewitt His writings would mabe a considerable 
number of large \oIume if the> were compiled m such form He wrote no 
textbooks but his teachings will undoubtedly bear fruit for many y ears because 
his pupils and assistants are widely distributed throughout this midwcstern ter 
ritorj They are practicing and teaching and so are disseminating that know! 
edge which they has e learned from their chief and master 

Theodore I rcwitt was the son of Joel and JIary Tnmble Prewitt He was 
born in rural Missouri at Fayelle m Howard County on March i 1833 By 
the death of his father who left a family of elesen children this schoolboy was 
thrown upon his own resources at the early age of 14 It is said that he was 
employed for a time as a blacksmith s helper This may explain the reason for 
the tremendous de\elopment of the muscles of his arms and shoulders which 
g'vvc him the ability to exert that great amount of force which in addition to 
his 'xcquircd skill attracted attention whenexer he reduced fractures md dislo 
cations some of which had defied the attempts of others to reduce them By 
per&ex crance and industrious application he aojuired as good xn education as 
was possible to obtain at a Missouri country side and this enabled him to teach 
school for a number of years He entered St Louis Medical College and gradu 
ated in 1856 He married Miss Mary Ingram of \irginia during the senior 
year of his medical course and at once began the practice of medicine at Utica 
Missouri 

Upon the death of his wife in 1863 he tame to St Louis entered into prac 
tice and soon became identified xxith medical education teaching dermitoloo) 
at the original St Louis College of Physiaans and Surgeons Later he became 
demonstrator in anatomy and assistant to the chair of surgery at the Mi'^soun 
Medical College In 1S71 he was roamed to Miss Afary Sowers who still sur 
M\es and in that year he was appointed superintendent of the St Loms City 
Hospital Three years later he resigned this position to continue his surgical 
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studies at the European medical centers Upon, hib return from abroad he 
accepted the chair of pnnciplcs and practice of surgerj at the Missouri Medic il 
College and later was for several >cars dean of this institution After the con 
sohdation with the St Louis Medical College in iSoo to form the Medical School 
of Washington University he continued m this same professorship Only when 
his advancing age and failing health prevented it during the last 2 vears of his 
life did he fad to lecture regularly This disability was due to arteriosclcroais 
and sev eral light strokes of apoplexy He recov ered fairly w ell from the resulting 
hemiplegia but fmally succumbed to a severe cerebral hxmorrhage on October 
17 1904 

I or a quarter of a century he was chief surgeon to St John s Hospital and 
director of St John s Surgical Clinic It was here that his most important work 
was accomplished and that material gathered which he presented at his fre 
quent appearances before medical and surgical societies the meetings of which 
he attended with great regularity 

Besides other offices held by him at various times he was president of the 
following orgamzations St Louis Medical Society (1876) Missouri State Mtdi 
cal Association (1897) St Louis Surgical Sociclv \mcrican Surgical Association 
(1900) and the St Louis Obstetrical Society He was also a Fellow of the 
American Medical Association and of the Philadelphia \cademy of Surgery 
* Be not the first by whom the new is tried 
Nor y et the last to cast the old aside 

This rule he frequently quoted and always kept m nund Thus he made him 
self exceptionally useful m the application of accepted methods But this motto 
did not lessen his eagerness to learn the latest innovations and he never he i 
tated to apply any procedure which seemed practical in the light of scientific 
reasoning Lmng and working as he did in a penod of great progress m racdi 
cine and surgery he saw these developments at close range and utilized the new 
discovenes as promptly as their worth was recognized 

WTien in the year 1893 the daily press announced the discovery of the 
\ rays by Professor Roentgen Dr Prewitt immediately appreciated their great 
value in the field of surgerv With the intention of using these ravs m his prac 
tice he forthwith consulted Prof Charles O Curtman and sex eral others who 
were familiar with induction coils and Crookes tubes The apparatus of that 
dav was too small and weak to give practical results So he could not apply 
this new discover, as soon as he wanted it The matter was dropped for a short 
lime only to be taken up again when a more powerful coil and larger tubes 
had been invented and manufactured During this period Dr Prewitt mam 
fested an extraordinarv spint of impatience and anxietv which he never entirclv 
lost He left this world before the X rays could be properly controlled and their 
application established as a distinct branch of medical practice 



70 STOGCrr GVVECOLOOr Ara obstetrics 

1 im able to gu e only *1 \ague idea of his clear and logical reasoning which 
was usuall> followed by definite and positive conclusions nor can the proper 
comprehension of the remarkable diagnostic genius of this man be drawn from 
an> account that I might picture to those who did not at some time or other 
have the privilege of dai]> contact with him In those pre \ ray da>s he as 
tounded those associated with him when he recognized b> exclusion of other 
possibilities a small osteosarcoma which grew from the glenoid process of the 
scapula and when he proved his contention by a subsequent surgical procedure 

Ac another time he made a diagnosis of ectopic pregnancj twice m the same 
fallopian tube This was long before blood cell counts were a daily routine 
At Its first occurrence he strongly urged operation The woman peisistentl> re 
fused but recovered after a fairlj long period of illness A few jears later he 
found the same condition in the same fallopian tube This time he was again 
certain obtained her consent b> pleading with the patient and venfied his 
diagnosis at operation The specimen showed the recent rent with the usual 
extravasation of blood and also the cicatrized site of the earlier rupture in that 
same tube Ma> these two illustrations suffice to show the extraordinarj dia* 
nostic abilitj which came only from man) ) ears of stud> andob erv ation coupled 
with an innate fitness for this work' Such a combination is seldom found 

His resourcefulness was another outstanding and characteristic trait I will 
narrate but one occurrence to illustrate this A woman had suffered great loss 
of blood at an uncompleted abdominal operation attempted b> another surgeon 
She V as ncarl) ex angumated Blood transfusion was not done in those dajs 
Isot even the apparatus for infusion of salt solution was at hand WithaDavad 
son bulb s>nnge (the forerunner and predecessor of the fountain syringe^ Dr 
Prewitt pumped enough •sterile normal saline solution into the womans veins 
so that she recovered A small nozzle had been scraped to make it still mailer 
so that It could be introduced into the opened vein This patient \ as later 
successfully operated on for the then existing uterine fibroid 

Probabl) the onlj semblance of a hobb> was his fondness for the works of 
IVilham Shakespeare He must have devoted considcrahic time to this stu<l\ 
because he quoted from them whenever occasion offered the opportumtj It 
has been said that he wa^ able to continue almost anj quotation begun b> 
others 

Professor Prewitt s most brilliant work was done in the clinical amphitheatre 
which institution is now fast becoming extinct There he repeated to the stu 
dents those methods of diagnosis of which he was master and which endeare 
him so with the large classes of medical Students of that da) While other sur 
geons of his time were satisfied with a simple amputation of the breast or 
carcinoma he dissected out the axillarj and ubclavian gland Thus he antici 
pated the radical operation as it was developed aiterward His percentage o 
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permanent cures \\as correspondingly greater than that of his less radical con 
temporaries 

Brilliantly daring were hib dissections of the neck for tuberculous glands or 
malignant disease and plastic surgerj had a particular attraction for him In 
all of his operations he showed a disregard for speed and spectacular show His 
aim w as tow ard thoroughness and ultimate results 

The published writings of this great teacher are many and varied They 
cover a large part of the field of general surgery and sometimes they in\ade the 
other branches of medicine But thc> give only fair idea of his great courage 
and determination which were always evident to those who had the advantage 
of being associated with him m his work 

It can be readily imagined that such a man would soon feel the need of a 
medical library and therefore he started the movement to organize a medical 
library in connection with the St louis Medical Societv and headed a com 
mittee appointed for that purpose as early as July i 1865 They reported on 
September 30 of that vear and the adoption of this report established the first 
public medical library west of the Mississippi River It was housed for a long 
period of lime in the Public Library but later formed the nucleus of that great 
collection which now is igain known as the Library of the St Louis Medical 
Society If vny bt Louisan has contributed more to the advancement of medi 
cinc and surgery in the city of St Louis than did Professor Prewitt the records 
fail to reveal it For over 40 years he continually served the profession and the 
public with all his energy Not even when his carnage drawn by the team of 
roan horses took him on his rounds did he rest his ever active mind There 
were always several books and periodicals on the seat beside him in this vehicle 
He read the newer literature but did not neglect the textbooks with which he 
constantly refreshed his memory Never was he unprepared when he entered 
the lecture room 

The surgery of today is not the surgery of the past generation Laboratory 
methods and newer developments of many kinds have brought about an un 
precedented progress However it is to be regretted that there is throughout it 
all an evident neglect of that patient bedside study and wide range of medical 
knowledge which broadened the viewpoint and produced those masters whose 
memory is so dear to us Any list of these pioneers will be incomplete without 
the name of T F Prewitt Robert I Schluetpr 
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T ll Edit — As a surgeon I ha e no CTpcnence 
o( cases ol adherent placenta but the technique 
cl scribed by Dr Julius Jarcho m Scscekv G)^E 
coLOo\ AND Obstetrics of February 1928 of 
injecting saline solution into the vein of the umbiii 
cal cord by means of a r cord syringe appears to 
m capable of impro ement In the Pract Uoner of 
October rgiS 1 discr bed a method of intravenous 
injection of fluids \ hich I have used repeatedly for 
30 years 

Ilri fly thi method consistsin the use of ablunt 
bulbous end d cannula attached by a length of 
rubb r tubing to an ordinary Higg nson enema 
8\ring th cannula being tied into the vein The 
m thod IS s mpk gi es the operator ab olute con 
trol of the amount and rat oimjccton and appears 
to b adm rably suited to cases such as those de 
ribed by Dr Jarcho 
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To the rJito — Ham hon Bailey n hs article 
ligature f the \ gular Vein as a Irevcnlive 
Me sure n Facial Ca bun le in the April igrS 
numb of Sl-rCERY OvVECOLOCY A-NO OBSTETRICS 
states 

To forestall the spread of infect on by this 
route (angular vein) ligation of the angular vein 
list be a sound propos tion 
L gatur of the a gular v in und r local an®s 
thcsiaisam asurc which is c Itrelyfre from da gcr 
and II u) > ca livd good 

If in addit on to this s gn (suffusion of the eye 
lids) there is considerable elevation of temperature 
th call f r actio is t p rat 
It ca not be conceded th t ligation of the angular 
vti must be safe and th t it is not fraught with 
larger I done under loc 1 anssthes a There roust 
be much trauma m working around the angular 
V n under local anaesthesia especially f there is a 
great deal of periorbital oedema t\e ha e all 
1 arned from sad experience that tr uma of any 
kind helps the spread of infection through super 
ficiallymph tics especially around the face It has 
become almost a lomatic not to use a local anxs 
thctic m spreading infections on the f ce for this 
offers a singular opportun ty for f rther ad a ce 
It IS exceed gly diffc It t say wh n the angular 


vein has become invaded Clinically we see pa 
tients with the picture presented by Dr Bail y 
suffusion of the eyelids and high temperature who 
have negative blood cultures repeatedly and who 
under conservative therapy get well without com 
plications In a recent communication^ in wh ch 
\ Ray therapy surgery conservative treatment 
and circuminjection of autogenous blood in car 
buncles were evaluated I think, that it was shown 
pretty conclusively bow d fficult it is to draw con 
elusions from any one type of therapy in carbuncles 
in which accessory therapeutic methods were al 0 
employed These immediately introduced van ble 
factors on one side of the equation It was further 
shown how for instance one of these variable fac 
tors (conservative therapy) produced cure alone 
Dr Bailey reports only three cases In Case t 
death occurred despite the ligature of the angul i 
vein In Case t there is no proof of a blood infec 
Ion or involvement of the angular vein )iet 
ligature of the angular vein is given the cred t for 
the cute wh n accessory therapeutic measures 
(intravenous mercurochrome hot magnesium sul 
phate (omental ons) were also used In Case 3 th 
patient who bad a positi e staphylococcus blood 
culture had a hg tion of the angular ve n and the 
injection of vhole blood around the periphery of the 
carbuncle ith local applications of hot fomente. 
tions and intravenous administration of mercuro 
chrome The pat nt recovered How then c&n 
the result be attributed to ligation of the angular 
vein when there was so much addiional therapy 
I h ch in Itself repeatedly produces cure? 

This communicat on is not meant to decry the 
use of ligation of the angular vein selected cas s 
of carbuncle of the face but rather to warn against 
the use of local anxsthcsia for the p ocedure and to 
be guarded in d awing conclusions as to its r al 
alue Rectal is far preferable to local anisth s a 
Much could be done to prevent f talities in car 
buncle of the f ce if the public could be educated 
not to pnek or squee e them and if the professio 
could be further impressed as it has been repeatedly 
befo e not to t aumat zc th m with instruments 
Locis Carp M D F \ C S 
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\BDOMIN\I FREMITUS IN PERFORATION 
T U e EAiior —Race tlyln ted in apaticn^t wjth 
a perforated duod 
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I ulcer symptom h ch I 
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had never seen before ind hive never read of This 
patient had been sent into the hospital from about 
IS miles in the countrv He was a man 37 \ears 
old whose past historj was negative except for 
some indefinite indigestion several >cars» before 
About 6 hours before 1 saw him he had suddenly 
developed terrific pain in the abdomen lUSt to the 
right of the umbiUeus and had sent for his fattiil> 
physician who had been obliged to give him three 
h>podermic injections of one quarter grain of 
morphine each The pain had not been a sociatcd 
with vomiting or urinarv disturbance 
When seen by me he was quite comfortable His 
temperature was 98 degrees pulse So and respiration 
24 Leucocyte count was 16 300 witb 90 per cent 
polymorphonuclear neutrophiles Unnalvsis was 
negative except for a faint trace of albumin and an 
occasional hyaline and granular cast Ifis abdomen 
was somewhat tender and slightlv resistant all over 
There was no localized tenderness or rigidity at any 
point However when the hand was placed on the 
right upper quadrant a coarse fremitus could be 
felt — similar to the vocal fremitus felt over the 
thorax — but coarser and stronger This was in 
dependent of breathing talking or moving It 
gcaduallj became weaker and finally disappeared 
as the palpating hand was moved awav from the 
right upper quadrant 

1 believed that this fremitus could onlv be due 
to fluid or gas e caping from a hollow vjscus and 
mad a diagnosis of perforated peptic ulcct and 
urged immediate operation although the patient 
did not appear very sick and other than the fremitus 
there was very little to substantiate tht diagnosis 
The large amount of morphine which the patient 
had received was undoubtedly masking his symp 
toms 

At operation a large duodenal ulcer with a verv 
small perforation was found As gas and fluid 


spurted through the perforation the surrounding 
tissues were made to vibrate and this was rcsponsi 
blc for the fremitus which had been present before 
operation 

While abdominal fremitus in cases of perforation 
of hollow viscera must be tare if looked for it would 
probably prove to be present more frequently than 
might be expected When present it would be 
pathognomonic of perforation and would prove 
most valuable in cases similar to mine whose other 
symptoms have been obscured bv large doses of 
morphine Jonv H Lyons M D 
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AN UNUSLJAL FAT \1 OPtRATlVE WOUND INF! C 
TION \ICLDI\G A FATUOCFNIC ANVEROBF 
OF THF ( AS GANGRENE GROUP W ITII DIPECT 
RCFERENCI TO CATGUT AS A SOURCE 


ToOeEditor — Since the publicationofourpaperm 
tbeDecember 1927 numberofSiRGLRV GvNFroLO 
cv ASD Obstetrics describing what wc thought to 
be anew pathogenic anaerobe we have found that 
Dr A Sordclli in Buenos Aires prevjou )v de enbed 
an organism in 1927 similar to ours Hall in the 
November 1927 number of Journal oj In/ectious 
Dtstascs suggested that these organisms might be 
similar Wc obtained Sordelli s strains from Hall 
and have determined by reciprocal serological tests 
that they are the same > Wt vicld therefore to Dr 
Sordelh the priontv of discovery and acl'nowledge 
bacillus SordcUii and C cedematoides to be one and 
the same species 

Franf L Meienfy M D 
Fredrick B Humthrevs M D 
Lovjs Carp M D 

New York 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERL 

n \LFRCD BhO\\\ MD r\CS Osl ra 


Tire MEDICO SURCIC \L OBSt R\ ATIONS OR 
JORI \ MEELKI \ 

T he si t enth centur ha } proiiu cd the stand 
arcli at n of a atom\ as a s >cncc and thus 
furnish <1 a ba s upon h eh th practi c of 
surccr\ was to be founded C ns qu tl\ anatoms 
had Mlhdrawn a littic from surg r sof aspuLlica 
(ion bv the I ician as cone rn i a dhel ft that 
partofhiss i ncetoth seb tt ftt d tocarrv iton 
espcci U> as I ar and hi contemporants had raised 
the surg 0 to a posit o of pr mi e i th pro 
(cs ion both as a co sultant and op ato P ansla 
tio s 8 d am ndmenls of the fo hs f eh ancients 
had be n nad and r made ntilth t held of I tcrara 
endea or as p ettv v 11 ph cd out thr ugh over 
cuUivatoia 1 in liter > as in agrt ultu al pur uits 
div rsihcatoiof rops is cs ti t if sue ss is to be 
attain d 

\t the b ginn ng of th sc ( nth c nturv sur 
geons were I ©king f other m thod t e press 
thcmscl es H r\c\ i th a 1) part of the c iur\ 
as to bring forward h s idea of the eul t on but 
this t as far too ailv nc d th ugbl and uph aving 
in haracter to ap[ cal t the rank an 1 fil of the pro 
fcssion a d it as to be in a lat c ntur th it John 
Hunter \ as t c ohc h s vt s of the fu damcntal 
paihoUg of indammator) ondtionsnhih cr to 
gi the surg ons som th ng n Co think about 
laced th th s c ndition f affair the ans cr 
was apparentlj found in th fa t that t be ame the 
fashion to i ublish books con it g in tb r ta hng of 
long ] ts of J jcal cas s — manv of lb m ithout 
an> rclatio t on anothe — an I ith ut anv d f 
nit d luctions d awn f om th m Thev apj ar to 
bo 1 great measure itten fr m an ethic I ad cr 
Using standpoint r ta ling th on 1 softh cas — 
the m re outland sh it s ms and ma \cl u the b t 
ter -and calling parti ular attent o t the great 
skill and ab 1 1> of the author in (he ba dl g of the 
condit o espcciall> if several other bad laid 
before he was called 

Thev otkof JobiaMcek reno Jac Me k n 
aDut h Heelmecstcr or geonand natomistof 
{tnste dam Holland t ho d dm :666 s a tvpical 
trample of the Obs r at o s or Co si a of the 
seventeenth centur> The vorkappar ntl\ appeared 
frst written in Plcm sh for the t tl page r d 
Th Med CO S g cal Obs r ation of Job a 
Meek r n Surgeon of Amsterdam t anslated from 


the Belgian into Latin b> \braham Blasius so of 
Gerard stu lent of >fcdicine Amsterdam from the 
workshop of Henr cus and the wido v of The lorus 
Bom 168 \braham Blasius dedicates his tr 
lation to his father Gerard v bo was an anatomist 
and annotat d th work of \ csling For a time he 
pos d as th dscoverer of the parot d duct untl 
St non m a 1 tur to Barth Im di pro ed h 
claim 

M k r n in his preface states b b lief that ad 
ance in surg rv ill best be gamed b adding fact 
(0 fact until as he rnress $ it If each on of us 
adds on gram of sand to the complement of the il 
iustnous and noble Art of Medic ne soon immense 
leas res and 1 umcrabi gifts will be brought t 
g th r to f!l (he n ed of ours Ives ur fellow c t 
z s and our posteritv to cure disease su ]) 

M ek ren pr leed to h s task after the usual m 
ner /the lime beg nmg nith fr ctufes of the sk II 
a deningthem tr atisc ith surgical diseases f 
(helo r air m tv The translator h d added som 
posthum us ob ervat ns divided int chapt s th 
first of hicb d vis ith monsters mong \ h eh 0 
ot s b th possibJ anomalies and s me I h cn m t 
be pi ced m th ealm of the vi onar> The t tl 
p go gi s a fa r dea f th tvp o! ease h eh s 
llustnt d and deserb d in th bod> of the wo k 
The r bb r sk ed man v as a \ u g Sp n ard aged 
t that Me k n s in cons Uation th se era! 
ph cians in \mst dam He offer no aplanatio 
ofth abno malitv The third pat t irom the rigVt 
standing at th t blc v as a >oung lad\ v ho had 
hat M ek r n d s rib s as a cartilagmou nas 1 
poI>p wh eh h moved through the mouth and the 
nasoph rvna ith re ult ngcu c 0 emu tconsd r 
the p turc a b t eaaggeraled 
M ek r n illustrate g glion of the w 1 t nd th 
meth d of hr ak ng it w th a bio f the fi t He 
r du cs fraciu e of the cocoa m u llj pet 
forms mam 0/ tie manipulations m commo use 
t d V ^^hen puss tie h obtained po teno tem 
am nations a d gves th fid gs but unfort 
nth thev ar s b ef m manj st ce that it « 
d ffi ult to mak urate d ag sis Const nth 

thr ugh ut th rk he quot s authorities going 
b ck to Hippocrat s ir some ici ta s a d in oth rs 
r fe ng to i IS contemporar es 0 e I s the book 
w th th feel ng that Meek r n h s dded far m r 
th nhs one p a Cl of sand to th compleme tofthe 
lUustr ous and n ble A t f Mcdici e 
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T he idea of Crowe* to combint under the siitic 
cover the subjects of bactcnolof,' I urj,cr\ 
of chronic arthritii> is unique and commendable In 
view of the stress of tremendous specialization ol 
the present dav when bacteriologi ts read in 1 delve 
further into bacteriologv onU and surgeons re irict 
their studies to problems es cnliallv surgi il thi 
excellent work will make the surgeon reil I ic 
tenologj and the bacteriologist acquaint him If 
with problems of a surgical kind Clo cr union 
through more common interest and prolonginK of 
CO operation over a period of time between urui n 
and bacteriologist undemablj promotes int lligent 
treatment surgicallj of the chronic arthriti 
The book gives a composite classihcation < f arthn 
tis with a comprehensive discussion and | rofus 
reference to the literature The chapter on arthnti 
ets forth the pre ent dav views of manv writer on 
the subject together with the classiheatun of 
arthritis In addition it gives the author opinion 
that both staph>lococcus and streptococcus ar the 
etiologic factors in the production of arthnti 
It seems to me to be unfortunate that the section 
written bv Dr Price on dental infection ha been 
allotted so much space as it tends to convev the 
impression that his opinion is far more import int 
than IS generall> credited by his confreres m oral 
surgerv 

It IS the reviewer s impression that in the chapter 
on surgerj the discussion of surgical technique will 
be of little value to the surgeon The bacteriological 
discussion should however be of great value in 
affecting surgical judgment as to operative indica 
tions 

Essentiallj this book is an endeavor to clear up 
the haz) ideas of the streptococcus and to give us a 
new classification While the authors method will 
not be the last word it will serve as a stepping stone 
for other bacteriologists to carrv on blazing new 
trails in our present jungle of facts and ideas on this 
subject The work of compiling this book represents 
the laborious assembling of hitherto scattered in 
formation The comprehensiveness and the sim 
plicity of stvle of this book make it verv readable 
The author should be commended for his sincere 
purpose of searching for truth 
One of the most worthwhile results of a work such 
as this IS to focus attention on the necessitv for closer 
contact between the surgeon and the bacteriologist 
with the purpose of having the bacteriologist render 
an opinion which is much more personal and cogni 
zant of the case in hand than is the present im 
personal academic decision not referable to anj 
particular indivadual 
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The book is of little v alue from the point of v lew of 
surgical technique but does serve to revise and bring 
up to date a surgical concept of the r 61 e of strepto 
COCCUS in arthritis and bone and joint surgerj 

Lvurencz H AIavers 


'T^HIS atlas bv Bertwistle and Shenton* is an ex 
ccHcnt graphic expo ition of the subject of 
t>pical \. rav examples of normal and abnormal 
ksions The atlas method commends itself m \ rav 
works that ire intended as reference books as well 
as material for teaching roentgenological inter 
prctation 

The authors have presented a vcr> wide range of 
the practical application of the \ ra> in diagnostic 
studies The illustrations arc of a high order each 
on< IS accompanied bv a svstcmatic analvsis which 
adj greatlv to the value of cases presented 

This combination of the clinical with the X rav 
features is illustrative of what should be more gen 
crallv practiced b> the referring ph>sician and the 
roentgenologist The closer co operation of clinician 
and laboratorian will result m a better understanding 
of th more minute details of the patient s condition 
and will give the best possible results The book is 
divided into anatomical svstems each of which is 
adequatcl> covered bj splendid illustrations and 
txplanator> text The authors show among other 
applications of the \ raj m diagnosis the use of 
lipiodol in lesions of the nervous svstem but do not 
include the important injection of this material in 
the respiratory tract which is now being u ed with 
increasing frequence bv American roentgenologists 
and thoracic surgeons Ldward S Blmve 


'^HIS eighth edition* of the synopsis of urgerv 
A has little over two page more than the seventh 
The c are utilized in an excellent discussion of 
poliomvehtis Further changes are — a revi ion of 
the chapter on hvdrocephalus which is improved 
by a classification according to etiology and men 
tion of the Graham Cole method of cholecvstog 
raphv Save the changes here mentioned the text 
IS identical with the previous edition 

Sam Fogclson 


T he eighth edition* of Dngnosttc Onnirgical is 
represented by a large volume of i 31 pages It 
has undergone considerable change since its first 
appearance in 1895 The work is characterized bv 
considerable didactic skill the diagnosis of various 
surgical conditions is treated in the completest 
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pos ible fashion Characteristic of French works 
on surgical diagnosis the field fg\nccolog\i like 
wise included The book is illustrated b\ numerous 
tvell selected and instructive pictur The radio 
grams hoiever are of a cr infer or qualify 

Ge R If lERIN 


I N a valuable and interesting monograph 1 auchct 
analyze his erperienc ith the surgcal treat 
ment of gaslnc cancer Th teat s illu \iat I bv 
exc Dent p cturcs of the ucccssiv stag of the 
operation of gastric resccti n In fact ih y appear 
to be the more aluab e part of the mon graph So 
far a the techniqie of the optr tion i c n r cd a 
spec al emphasis i laid up n th re t n of the 
great omentum along \ th th stoma h s as to 

r mo e p s blc h mph m la la s I au het p tf rs 

an anterio gaslro ente o t mv \ th the 1 lition 

of B a n Jab ulay ent r t ro tomv Ik is an 

nthusiastic advQcat ofth cxploral \ lapar l m\ 
His 1 di ati n f res cti n are boaJ In hi 
op rativ material th m t ht\ am u ( <1 to 7 
pet cent vvh rcas n the numbe f cu Ua e I up n 
a 5 \ ar 1 mil It V3S 3 3 p r c t a e emn k Wc 
re ult The monopr ph 1 compi t i bi an invtruc 
tiy hstopath log cal studs b Hr hberg 

( R E II E IS 


I N 0 d T to cc! bralt f tt nglv the 5 v ats of 
b ill ant teaching in th 1 Iirim 0 of Rome 
collcag es of 1 r f s or RafTa I Bast andl ledi 
cated volum ightecn f th /i / I W »<• 0/ 

Su s y to th I teacher a Mini 

Arne lean surg ns — \Ia o \lb Ju Id an! 
Bloodgood — s nl conlnbut on England and I rance 
contributed important articl s Of th mans ex 
cell nt Italian authors on ca n! select a few for 
sp cial mention 0 Mangan ci has an excellent 
paper on retrope iton 1 ech n co c cvsls and 
th r t eatm nt 1 utti i r t n th arly cure of 
congenital luxations of th hip U ^rchang li re 
Me the subject of osteomalacia Artom d Sant 
Agn se ad cates the transyt ical and tnns 
vcsicop iton 1 route f r th r pa of ob timle 
vesicovag nal fstulx repo ti g g c s s of which 6 
y ere successful R Falcon contr butesanew m thod 
for the cu e of h}p spadia using the scrotum lor 
the fo tnatioci of a doubl p dicled new canal lie 
first sutu es the new can I with the kn outside 
waits 4 to 5 weeks for the c rculat on to be rc 
establ shed and stimulates proximal a culation 10 
the new canal by apply ng intermittent clastic con 
stnction on its d stal end The final step in his 
operat n cons sts in se e t g the distal end of the 
canal spl tting it long tud nalh ith sc sors and 
resutunng It i ith the sk n nside The io mation of 
the pen le canal and a cho itig of the new tube ate 
carried out accord ng to classical Im Falcone 
repo ts successful cases 

c e»E ju Il%tP h dAKhbrjP 


G Cgidi reports 10 cases of umb heal hernia p r 
mancntij cured through the use of pedunculated 
strips of r ctus fascia which he criss cros esoierthe 
umlnUcal opening through two slab wounds in the 
rectus fascia In this y ork he yas inspired bvL L 
McXrthur s work on autoplast c sutures publshed 
in igo4 Geo ce ee Tarnousvy 


p'MLRSON S recently publi hed textbook on 
physical d agnosis is in contrast to many ol the 
mo e r cent yyorks on physical d agno is a le su el> 
painstaking and detailed d scuss on It represe ts 
the point of viey that m spite of the enormous ad 
vances in scientific medicine in the laboratory and 
at the bed side physical diagnosis by the eye and 
hand still remains the ba s of correct medic e 
Fully one thi d of the y ork may be said to b de 
voted to the results of inspect on — that is g eral 
physical characteristics sk n diseases and signs of 
phinom aa to be seen tn different parts of the body 
This IS as it shoul I be since inspection is the most 
neglected and pc baps the most valuable fo m of 
physical examination One m ght question the use 
of 75 pages dc oted to the de cription of skin lesions 
as being out of place in such a work 

V broad foundation (or th st dent is laid by the 
ntroduction of many subjects oot strictly a pa t of 
manual diagnosis such a a history of physical 
diagnosis and a d cussion of types of growth 
obe ty posture f ver and blood pressure The 
character of the nt re ork i thorough and d 
tailed The p inted page s sp inkled ith phta s 
and headings 1 bold tape Tb classical sg s of 
various lu g find ngs a p sented with m y 
diag ams The section on heart as well as the rest 
of the \ ork is well illustrated The d scus ion is 
c ropicte fo insta ce th technique for taking and 
obscryations n the charact t sue of the pulse ate 
di cu sed for 6 clos Ij filled pag This does not 
I elude a (I cus on fpuls arrhvthraas Frequent 
nte cst ng and sound though not convention I 
op nio s arc pr s ed for instance It is not tru 
that thicken g of the css 1 alls s an almost 
phy ological pro ess a t ulv normal man 1 

ni ety should have a soft arte les as one of thi ty 
y rsofage the presen e of r spiratory va a 

I on of the pul would indicate a so d rath r than 
n I jured heart a dem nstrable enlargem t 
of the hea t is 1 ay s due to c diac d latation an 
e tteme hvpe trophv alone ould me ease the 
cardiac shado scarcely ne c nt meter 

There is some question as to h this book should 
be used Cert inly accord ng to mv expcti nee a a 
student and judging bv the knowl dge of inte es 
and students of the present phy cal d gn ' 
not receiving the att ntion hich it should k tn 
b ok is to b u ed by students f r more tune should 
be spent in d dactic teaching f physical niag osis 
and with such a work it could w II be made o e 1 
the major subjects of the clinical y a s of med cai 

Pp Pu is By Ch I« PhUJ Em MD 
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school It does not seem that the «ork. is quite ex 
tensue enough to be used as a final reference work 
although apparentl> every phenomenon is at least 
mentioned It is a book which should certainly be 
considered b> any one interested m teaching or 
studying physical diagnosis Paul Stare 


K ER S valuable manual* on acute contagious 
diseases has appeared in its third edition since 
191 1 It IS composed of a rather discursive mtroduc 
tion and a chapter of advice on the observation of 
rashes and throats and then successive brief clear 
descriptions of measles rubella scarlet fever small 
pox vaccinia chicken pox typhus fever enteric 
fever diphtheria ervsipelas whooping cough 
mumps and cerebrospinal meningitis A photo 

KesM a Fev r cibyadBdlOBE 
M B (Lo d 1 M R C S (E B ) L R C P (Lo d ) D r H 3d d K w 
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graph of the rash or distinctive lesion in each of 
these conditions is reproduced 

This manual has been brought up to date by Dr 
Rundle and includes a description of the more 
recent immunological advances in the treatment of 
these fevers He is possibly not as enthusiastic 
concerning active immunity as prophylaxis in diph 
thcria as our American writers but nevertheless 
admits its success He is still more conservative in 
regard to the specific antiserum in the treatment of 
scarlet fever which to us seems to be eminently sue 
cessful Likewise in the treatment of erysipelas he 
rather discourages the u c of an antiserum although 
recent American experience indicates that very 
successful results mav be obtained with a new 
antiserum 

Except for such differences of opinion the book is a 
verv valuable description of these comaion diseases 
and should continue to be of use to students and 
practitioners Paul Starr 
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hooks received are acknowledged m this d partment 
an 1 such acknowledgment must be regarded as a sufficient 
return for the courtew of the sender Sel ctions will be 
made for revicv in the inter sts of our readers and as 
space permits 

Die TECirNiL. des Orthopaediscuev ErscRirrs riNt 
Operationsleure aus OEit Gesautceoict dlr Ortho 
PAEDIE By Dr Philipp J Erlacher \ lenna Julius 
Sprin er 1928 

The Material asd METnoDS op the Gyn ccolocical 

AND OnisTETRlCAL DcPVRTlIEhT IN Tltr lIstVTRSITY OF 

Liverpool By Blair Bell BS MD (Lond)non 
FACS ^^anchester Sherratt in Hughes 1928 

BIOLOCIE UVD I ATKOLOCIE DES W ElBPS Ed HaVD 

BUCK DER Fraueviieilrukde und Geburtsiitifp By 
Tosef Halban and Ludv i" SeiU Lieferung 43 BetUn and 
Vienna Urban &. Schwarzenberg 1928 
Les TusieurS \ riLEUSES DP Rectuii By Andre 
Lambling Pans Masson A Cie 1928 
Diatjiersiy Its Production and Uses in McmcivE 
AND Surgery By Elkin P Cumberbatch M A B M 
(Oxon ) D M U E (Carab ) AI R C P 2d cd St Louis 
ThcCV Mosby Co 1928 

V Handbook, op Clinic \l Gynfcolocv and Ob 
stetrics By Rae Thornton La \ ake \ B M D 
f \ C S St Louis The C V Mosby Company ig 8 
Tke Duodenum Medical Radiologic and Surcicat 
Studies By Pierre Duval Jean Cha les I oux and Ilenri 
B6cRre Translate 1 by E P Quain M D St Louis 
The C \ Mosbj Company 1928 
Operative Surcerv By J Shelton Horsley AI D 
FACS 3d ed St Louis The C V Mosby Company 
1928 

Collected Papers of The Mvyo Climc and The 
Mvvo Fouvdvtiov Cd ted by Mrs AI H Slellish and 
H Burton Logie MD Vol xi 1927 Published May 
1928 Philadelphia and London VV B S unders Com 
pany 1928 

Surgical Papers By V\ ill am Stewart Hal ted A oh 
land 11 Baltimore The Johns Hopkins Press 1924 
Clinical Medicine ByOcarVV Bethea MD PhG 
FCS r VCP Phil delphia a d London \\ B 
Saunders Company 1928 


\ Manuvl op Surcicvl Vnatomv Bv Charles R 
Whittaker rRCSfFdin) FRSE 4th ed rev and en 
larged Newkork William Wood &. Companv 198 
\\MAL Reprist op the Peports op the Council os 
P iivRivcv AND Chemistry of the Vmpricvn Medicvl 

VSSOCIATION FOR 19 7 WITH THE COMMFNTS TlIAT HaVE 
\i FEARED !N THE JOURNAL Chicago Vmetican Medical 
\ ociation 1928 

\ew \nd Nosofficial Remedies 19 8 Containing 
Descriptions of the Articles WTuch Stand Accepted by the 
Council on Pharmacy and Chemistry of the American vied 
ical \$ ociation on January i 1928 Chicago Vmerican 
Medical Vssociation 1928 

Nurses Patifsts as*d Pocketbooks Report of a 
Study of the Economics of Nursing Conducted by the 
Committee on the Grading of Nursing School May 
\yres Bu^ss Director NevvVork (^mmittet on the 
Grading of Nursing Schools 192S 
Tiir Nose Throat vnd Far By John F Barnhill 
M D FACS New Lork and London D Appleton 
and Company 19 8 

The Eve C W Rutherford MD FACS Newkork 
and London D Apf leton and Company 19 8 
Intcrsatiosal Clinics a Quarterly op Illustrvted 
C uNicM Lectures astj Especially Prepvrfd Original 
Articles on Treatment Medicine Surgery Etc 
Edited by Henry W Cattell A AI M D with the collab 
oration of others \oI a ySth senes 1928 Philadelphia 
and London J B Lippincott Company 1928 

Addresses on Surgical Sudjects By Sir Berkeley 
Moymhin Bart Philadelphia and london W B 
Saunders Company 1928 

Gynecolocv By William I Graves AB MD 
FACS 4th ed thoroughly rev Philadelphia and 
London W B Saunder Company 1928 
Methods vntj Problems oi Medical Education 
9th Scries NewVok The Rockefeller Foundation 1928 
Beitraege zur Kznntnis dtr Beckenbrueche und 
Beckfnluxationen Klinisch Roentcenologische Un 
TI RSOClrUNGEN UEBPR DIE AnATOMIE DEN ENTSTEHUNGS 
SlECIIAVlSMUS DIE KOMPLIKATIONEN DIE BEHA^'DLU^C 

UND DIE Prognose By Anders Westerborn Uppsala 
Almqvist & AAiksells 1928 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

GeoroeD Stewart New -iork P sj l FmvkLivH AIartis Chica o Di eclor Ge rl 


BOSTON COMMlTTEt OV ARRWGEMtVTS 
Frederic J Cuttov Cf jt nn CjiarlesG Mister Scerelary 


John D Xdams 
Nathaniel \mi 
Franklin 0 BaLch 
Vlewnder s Bfgo 
J Ehmons Briocs 
Damd Chetmh 
\rthirL Chitl 
J II LLNNI CH\3I 
HvR\E\ ClSJUNO 
Li cotN Dwvi 


IlrLDFBT 1 Da\ 

0 R r S Dlri \ 

1 W Dl( KERIN 
\ W f)l DLI ^ 
lJv\II> El NALL 

I n I ( LDTIIWAIT 
WrillAil I ( RAALS 
I I IRT B C BTf ICII 
OTT j IltRlIA 
Ua in F Jo E 


W iLLiAU L Ladd 
Fra k II Laiicv 
Halsea B Loder 
Fred B Lind 
R II Mhler 
\\ J MtVTCR 
H 1 Moaiier 
D NAfD Mlnro 
Franklin S Newill 
R D Oacood 


\\iLLiAifC Qlinba 
Charles L Scldder 
Joseph L Stanton 
\ \\ ARRFN StEARN 

Ja ien S Stove 

LoRIVO T S\\ AIN 
Harold Walker 
Wajia Whittemore 
Hans Zinsser 


PL\NS FOR THC 1928 CLINICAL CONGRESS IiN BOSTON 


F or the eighteenth innuil Clinuol C/ngress 
of the American Cr liege of Surgeons lo be 
held in Boston Oct her sth to nth the 
clinicians of that citA are keenh interested to 
present a proj^nm that will comf letels reprcscni 
the clinical attuitics rf chat great m dicil center 
in all departments of »urger\ Fhe prognm is 
bein„ prepared under the direction of a repre 
sentatne group of clinicians with Dr Frt lenc 
J Cotton as Chairman ol the Committee 
In the followano pa^es i presente I a j reljminar\ 
pro«^ram of clinics and demonstrations These 
schedules are to be re\i ed and amplifed during 
the next two months The real program of the 
Congress lAall be issued dailv durin the Con re>s 
• — each afternoon there will be posted it head 
quarters in the form of bulletins a complete and 
accurate schedule of the clinics and demonstrations 
for the succeeding da\ \ printed pro ram wiU 
be issued each morning Clinics \ ill be given in 
the \arious hospitals beginning at odock on 
Mondaj afternoon and will continue throu h the 
mornings and afternoons of the following four 
dats 

General headquarters for the Congress will be 
established at the Statler Hotel where the ball 
room fover and other large rooms on the mezza 
nine floor have been reserved for use by the 
Congress for registration and ticket bureaus 
bulletin boards technical CAhibils e-vecutive 


oflices etc The laDroom at the CopJe> Plaza 
Hotel will lie utilized U r hospital conferences 
evening meetin s an 1 other large atherm s 

A special feature of the program which will be 
of inttrest to all surgeons will be the celebration 
of Lihcr Dav at th Massachusetts General 
Hosf ital on Fridav At the exercises to be held 
m the Dome Room m the old buildin of the 
hospital where ether was hrst administered for 
the production of surgical anesthesia on Oclobei 
i6 *846 there will be pro ented to the hospital a 
bronze bust of AAilliam T G Morton 

‘'ince the last ses ion of the Clinical Congress 
a number of surgical films produced under the 
supervision of and approved b\ the Amencan 
Colle e of Surgeons have been completed and wiU 
be given a pr mier show ing at the Boston meeting 

EVENING MEETINGS 

There will be evening sessions or each of the 
five da\s On Mondav evening the I residential 
Meeting will beheld in S>mphom Hall onwhich 
occasion the President Licet Dr Franklin H 
Mactmof Chica 0 vnllbeinau uratedind deliver 
the annual address The Arurph> Oration on 
bui>erv will be de i\ eied on the same t ening bv 
ProtessoT A mono Putti Profes or of Orthop die 
buigerv in the Univ ersit> ot Bologna Itah and 
Director of the Rizzoh Institute Ot\ Tuesda> 
Wednesdaj and Thursdaj evenm s sessions will 



PLANS FOR THE 1928 CLINICAL CONGRESS 


79 


be hild in the b'lllroom of the Coplej PK/a Hotel 
At the Wednesday evening meeting the visiting 
surgeons will be the guests of the Boston Surgical 
Societ> at a special meeting when the Bigelow 
Medal is to be awarded On Frida) evening the 
annual convocation of the College will be held 
m Svmphon) Hall when the 1028 class of candi 
dates for Fellow ship in the College w ill be receiv ed 
The fellowship address will be delivered bv Dr 
William J Mavo 

nOSriTVL COMERENCE 
An interesting series of papers round table con 
ferences and practical demonstrations that deal 
with manv of the problems related to hospital 
elTiciencv is being prepared for the annual hospital 
conference which opens on Mondav morning with 
a session in the ballroom of the Coplc) 1 laza 
Hotel ^itorning and afternoon sessions m the 
same room are planned for Tuesda) Wednesdav 
and Thursda) 

A special session of the hospital conference on 
Wednesda) afternoon wall be devoted to a 
s)mposmm dealing with the standardization of 
the ophthalmological and otolarv ngological dc 
partments m general hospitals 
The program for the conference is planned to 
interest not only surgeons but also hospital 
trustees executives and personnel generaUv and 
an invitation is extended to all persons who arc 
interested m hospital activities to attend the 
conference 

REDUCED RAILWAY FVRES 
The railwajs of the United States and Canada 
have authorized reduced fares on account of the 
Boston session of the Clinical Congress so that 
the total fare for the round trip wall be one and 
one half the otdmarv first class one wav fare To 
take adv antage of the reduced rates it is necessary 
to pa) the full one w a) fare to Boston procuring 
from the ticket agent when purchasing ticket a 
conv ention certihcate which certificate is to be 
deposited at headquarters for the vis of a special 
agent of the railwa)S Upon presentation of a 
visted certificate to the ticket agent in Boston not 
later than October :6th a ticket for the return 
journe) b\ the same route as trav eled to Boston 
ma> be purchased at one half the regular one way 
fare 

In the eastern central and southern states anJ 
eastern provinces of Canada tickets may be pur 
chased between October 4th and loth in south 
western and western states between October ^d 
and glh and in the far w estern states and western 
provinces of Canada between September 30th 


and October 6th The return journey from 
Boston must be begun not later than October :6th 

The reduction m fares docs not apply to Pull 
man fares nor to excess farts charged for passage 
on certain trains Local railroad ticket agents 
will supply detailed information with regard to 
rates routes etc Stop overs on both the going 
and return journeys mav be had within certain 
limits 

Full fare must be paid from starting point to 
Boston and it is essential that a convention 
certificate be obtained from the agent from whom 
the ticket IS purchased These certificates are to 
be signed by the general manager of the Clinical 
Congress and vis ed bv a special railroad agent in 
Boston during the meeting No reduction in 
railroad fares can be secured except in compliance 
with the regulations outlined and within the dates 
specitied It is important to note that the return 
trip must be made b) the same route as that used 
to Boston and that the certificate must be pre 
sented during the meeting and return ticket pur 
chased and used not later than October :6th 

An exception to the above arrangement is to be 
noted in the case of persons trav elmg from points 
in the Pacific Coast states and British Columbia 
who will be able to purchase round trip summer 
excursion tickets which will be on sale up to and 
including September 30th with a final return limit 
of October sist The summer excursion fare is 
somewhat lower than the convention fare men 
tioned above but is available on!) in the I acific 
Coast states and British Columbia Tickets sold 
at summer excursion rates permit traveling to 
Boston via one direct route and returning via 
another direct route with liberal stopover 
privileges 

LIMITED VTTENDXNCE — VDVANCE REGISTRATION 

Attendance at the Boston session v\ ill be limited 
to a number that can be comfortably iccommo 
dated at the clinics the limit of attendance being 
based upon the result of a survey of the amphi 
theaters operating rooms and laboratories m the 
hospitals and medical schools as to their capacity 
for accommodating visitors Under this plan it 
will be necessary for those who wash to attend to 
register m advance 

Attendance at clinics and demonstr itions will 
be controlled by means of special clinic tickets 
which plan has proved an efiicient means of pro 
viding for the distribution of visiting surgeons 
among the sev: ral clinics and insures against over 
crowding the number of tickets issued for any 
dime being limited to the capacity of the room 
assigned to that clinic 
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BECISTRATIOV FEE 

A registration fee of ^5 00 is required of each 
surgeon attending the annual Clinical Congress 
such fee providing the funds with which to meet 
the evpenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters during the meeting 
This card which is nontransfcnble mustbepre 
sented to secure clinic tickets and admission to 
the evening meetings 

BOSTON HOTELS VND TIIHR RVTES 
Since the last Clinical Congress in Boston in 
1922 a number rf new hotels have been built 
including the Statler with 1300 guest rooms the 
Jsew Parker and the Ritz Carlton Some of the 
older hotels have been enlarged so that then, are 
now ample first class hotel accommodations in 
Boston for all who wish to attend Manv of these 
hotels are located vithin short walking distance 
of the headquarters holelb 


Hell I Hea St $4 00 

Hr cm e 4^4 Comm aw Iti \ 4 00 

Bni w k B >I t n nd Cla endon Sts 3 50 

B km St 645 Be co St 3 00 

Cante b ry 4 Chari gate st 4 00 

Ch 1 gat Ch I g t Ea t M Ib ro 

d B n Sts i 00 

C pi V n Cop! y Squ 4 0 

I Ik 75 T emont St 35 

I g t SJ4 B n St 4 00 

rral> Ch ! gat U 1 3 00 

K m 400 Comm nw Ith \ e 35 

L no C t f 1 B yl t Sts 35 

I 1 h Ch r! St 4 00 

hiwIL TmC d School Sts 3 50 

I u ta 30 C mm nw alth \ 3 50 

R (2 C It V I) gt 3 d N wbury St 5 00 

Sh to 0 B y St t R d 50® 

s m >et 400 C mm n 1th \ e 3 00 

St tl r I a k Sq a at A I gton St 3 S® 

T I B >1 to nd T c 0 t Sts S 00 

\ <I m C mm nw Itb nd Pa tm th 8 00 

\ t I D imo th d C mmo Itb 4 00 
Me tm t Cop! > 3 00 


8 8 8 S'" 8 8 8 S'" 8 88888 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SHRGERN GYNECOLOGY OBSTETRICS UROLOGI ORTHOPEDICS 


PETER BENT ERIGHIM IIOSPITVL 
Monday 

IIakixi Cusmsc — 2 30 Neuro urgical clinic 
PRANas NeYiTON — 330 Di\crticulitis 

FROTiiiNGnAU— 4 Passing of the chrome ap 

pendii 

E S Fmera Jr —4 30 Study of the results of medical 
and surgical treatment of peptic ulcer 

Tuesday 

Staff — 9 30 Surgical operations 

II A. Christian — a 30 Medical diagno tic and thera 

Gilbert Horrax — 3 30 Cordotomy for the relief of pain 
J P OHare — 4 Hj-pcrtension and nephritis in elation 
to surgery 

David CnEr\ER — 4 30 Surgical diagnostic clinic 
n ednesday 

Staff— 0 30 Surgical operations 

M P SosuAN— 30 \ ray study of massuc atelecta IS 

of the lung 

G P Grabfield— 3 Effect of drugs on the nitrogen 
metabolism 

Tons HouA^s— 3 30 Treatment of \aricosc ulcer 
S A Ltvtce— 4 Heart disease in suiget> 

S B WoLBACii — 4 30 Demonstration in surgical palhol 
ogy 

T! ttrsday 

Staff— g 30 Surgical operations 
^\ C Quinby— 2 30 Surgical clinic 
R H Fitz — 3 Insulin in surgical conditions 
WiLLiAU Murphy and John Powtrs— 3 Tr atment 

of secondary ansmia by liver di t 
Kara ey Clshino and Tracy Putnam— 4 Pituitary gland 
and Its infiuence on grorith 


MASS-\CHUSETTS GENERAL HOSPITAL 
Monday 

Orthopedic ser\ ice — 2 Dry clinics 

Nathaniel Alli on Tuberculosis of the knee 

P D UiLSON Tuberculo is of th spine 

Dr M N Smith Peterson Tuberculo is of sacro iliac 

R K Giiormley Internalderangement of knee joint 

Nathaniel Allison and Dr Klein Congenital di 
location of hip 

Su gical service — 2 Dry clinics 

J H Means E P Rioiardson and George Holmes 
The th>TOid 

George McIver Burns 

Drs M niTE and Sprague The heart in surgery 

C M Jones The gall bladder 

J H Means Surgical cases 

Tuesday 

J D Barney and staff — 9 Genito urinary operations 
Surgical service — 11 Surgical oper tions 
D 1 JONXS— 2 Dry cl me Cancer of gastto intestinal 
tract 

C N PoRTEB. — 2 X ia> bums 


\\ J Mixter j B Ayer and j S Hodgson— Surgery 
of the nerv ous system operations and demonstrations 
J \ Meigs — 2 Uterine bleeding etc 
L S McKittricr — 2 Radiumincancerof the rectum 
Arthur Allen and R H Smititoick — 2 Circulatory 
di ea es of the ertremities po topcrativc pulmonary 
infections 

U ednesda\ 

Drs Wyman ^\H^TE«ORE Churchill and Lord — 9 
Thoracic surgery operations 
R C Cadot and Miss Cannon — Social service 
Dr Brewster — 2 Surgical clinic 
Dr Lloyd and associates — 2 Syphilis and surgerv 
F A ^\AS^BURN — 2 Early days of the Massachusetts 
General Hospital f rst ether anffisthesia 
Dr Simmons — Surgical cases 
U iixi AM Herman — 2 Psychiatry and surgery 
Dr Holmes and associates — Demonstration in \ ray 

department 

T! ursday 

Orthopedic service— 9 Operations and demonstration of 
cases 

Drs Wilson and Danforth \rthrttis of spine 
Nathamel Allison and Dr Coovse Arthritis of knee 
William Rogers and Dr Strvumer Arthntisofhip 
R K Giiormley and Dr Low Poliomyelitis 
W illiau Rogers End result studies 
Fracture scr ice— 2 Demon tration of cases 
Drs \ iNCCNTand A \ Dock— 2 Dryclinic Thesplecn 
E P RiaivRDSON— Hernia through cardiac orince of 
diaphragm 

LtNcoLNDAvis— 2 Cancer of caicum duodenum and gall 
Madder 

Dr Hanford (Presbyterian Hospital New \ork) and 
Rich vrd Miller— 2 Clinic on surgical tuberculosis 
Dr Dalvnd — 2 Clinic on plastic surgeiy 
Dr Shedoen— 2 Surgical dime 

Tnday 

Staff — 9 Surgical operations 
G \ Leland — la Fascia repair of hernia 
Drs C a Porter Brewster Jones Davts Richard 
SON and W iLLiAiis — ii Surgical clinic 
R B Grfenough and associates — 3 Tumor clinic 
Dr McInyer — Gastro intestinal surgery 
Dr Williams— 2 Gall bladder surgery 
Dr Aon — 2 Climc on occupational diseases calcium 
metabolism in bone 
A V Bock — 2 Surgical clinic 
Dr Harjiee — 2 Surgical clinic 

C\MBRIDGE HOSPITAL 

Tt esday 

Staff — 9 General surgical clinics operations and demon 
stration of cases 

Tl ed i sday 

J W Sever and F A Findlay — 0 Orthopedic clinic 
operations and demonstrat on of cases 

Friday 

Staff — 9 Gen ral surgical dm cs operations and demon 
stxatvow of cases 
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LONG ISLWD nOSriT^L 
1/ i y 

J H CuNMSc lAU a d C S \n— C tour ry 
1 c opo tio d d m trat f 
Lw-r ce \V SisiTK — P th log 1 d m n It i n 
Henry \ iets — N o u g 1 
A B MacMillan — \ y d mo I t 

H d d y 

Robert Soutter — 0 th p d c 1 oprrat a d 
dm tto fc fctn tht tmtf 
fra lu t tm nt f g it I h p 
LAV.TI CESsiiTn — P th \ aid m trvi n 
He -ry \ IETS— N g 1 

\ B M cMill V— \ vd m t t 

C ARLES Luno — 1 j t t tm t f I 

p tio nd d m t t n of ca 

r d V 

J H C -N INCH M dCSS\v— r tUlf> 
perat 

Ro S UTTER— O thop d pc t 

CntR sLivd — 3 G 1 g 1 pc t 
Layvh nc SuiTit— P th 1 g 1dm tto 
H -ry \ CTS— N uro g 1 

A B MacMi LAN— \ > d m t t 

ST CirZVRETHS lIOSriTXL 

r d V 

G F k F \N — 9 S g I 1 \ppe d 1 m> ht 

t t my 

Jos St V ON — 9 Su g tl 1 Th 1 c 
a t o-c t t mt 

F D)LAN— 9 S gtcal I c I gu Ih 
C J KicRn u— 0 Prol p f t ni 
F T Tv EN— 9 1 gu Ih d 1 la ® th 
ir S Po i:v— 9 \pp nd t m> 

\ L CnuTL dBDU ire- Dyln 
G n t ur y d ult d u 1 r t 

T J^Sc Cvoec 1 g 1 tm t 

Pierce Dcn iiy— C f f ta pent on 

d \ y th pj t fo ) ft pt t 
PiERC McGamn— P t petal hvp p d 

W d sd y 

F T Jan cn— 9 S g 1 1 C Appe d t m> hi 
c\ t t my 

C F Keenan — 9 S g 1 I c Choi cj t I m> 
Pierce Dln i y — 9 P 1 pi t * nea t 

Jose it Stasto — 9 Thyr d s 
R Suiit AN— 9 K tig 
T F Br E CK — 9 R tract 0 f h p pi t 0 

kn J t 

T F B rick d R F S livan — I> y Inc 

Ed Its p 1 f fo tub 1 sc 1 

d t m l ml d ult pJ I 

f 1 f fd f nmty 

r T Jant en— r d It nf t pent d 

IV -op at U d U d t tm t f m I gn t 

d 

Dr He ey— It t g ntg "T m 

John Diwruy — S 1 pe t f p d t 

T! d V 

T F B p CK — 9 S gi 1 1 n c Sp If 
A L CnuTE — 9 P t t t my t m f bl dd 

ti ph e tomj 


JosFP I Stanton — 9 Ca t 
tomy app d t my 
n S Po\ cv — 9 II\ t ctomy 
G r Keenan — 9 0 ta cv t 
\ II Cr sdie— 9 N ph cci m> 

Jt»i 1 Stv t — D y 1 11 gl s 

on f 1 with 1 t m ttent 1 t 
r n ma f pp nJ 

J J Sir Li N— To Era f How g adm 
alkal f t atm t fduod alul er 
L J Iaicis — P topcrati pc t cy t 
H S R w N— S g 1 

F tJ y 

L J I-oins-'9 S g cal cl c 

C) t t m> 

11 S Rm FV — 9 Cl 1 > t cl m> 

J sr II Stanton— 9 \ppe J t mj h> t 
C r Kee an— 9 \ tral h a ppind 

C J Kick i 11—9 Ca: a t 

r T Jante — g I gu 
CPKe — Dvcl 
L U p 


ch 1 c) t c 


Appe d ct m> hi 


d rio I th 
Po t pc ti fra f 
Ct n of ch ( 


M II S LL N — C dr ult nf t sof kuH 


ROBEPT BRIGHAM HOSPITAL 
T d y 

H A Ni SEN — F 1 f t n ch c thnti 
ga t t t ltd 

H 1 S At — J Tvp f th t w th \ a\ t d 
a d thop dp pi n th t atm t 
II d d V 

P D AA ISON — Opc tio f L d f m t 
11 T St iM— 3 Dm It f th ped apparal 

T/ 4 y 

L M S CAR— C 1 tory d t n th t 
L T Broato— 3 M h 1 dt flh 1 wb k 

F d 

P D AAilso — 0 thoped pc 1 0 d d m 

It f rlh ped p c pi s n th I I 

m t f hro th t 


ROSTOV DISPENSARA 
T d y 

H J iNCL s— L p d 1 J I th <3 g ' 
b 1 t d lu gab ed 1 0 t p t t 

d p tm t 

AktiurH C o IE d Harold Ch. u erld.— C) t 
p> d d m t t n of 

Joscni H Pratt — D v I mp t c f th 

pi > t th g II t t d bj c 


U d d y 

J UN D Adaj s — r O th ptd pe t s 

H r D — I J ct t tm t 

Rsdm tto flhq 
1 gc 1 pe m 

Habry F ieduan— Dm t t f m 
t ted by dm d \ > th py 


f a 
d p tho- 

I gn 


TI d V 


A K P I c — T tmentofgo ha nw 
TViLUAAt A Hinto — H t -ch ! t I 
d mo tnt 1 1 h q d lat t st 

M YN rdLadd— S rg al pe t fp>l 
f t$ 
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Monday 

N R Masov R M Green C T Williams T L 
Good J P Cohen II V Hyde and I J Lynch — 
GjTiecoIogicnl and obstetrical clmic operations 
and demonstration of cases 

Tuesday 

H Bivney a R Kimeton II H Howard C W Papen 
D D ScAVNELL S Fraser J J Hfpbarn an 1 T W 
Wjckiiam — 9 Surgical dime operations and d noon 
stration of cases 

Surgical Services I and HI — 2 Dr> clime 
r V/iiiTE — 2 Intussusception of tbc bow I oc urting 

within the stomach following gastro entero tomv 
G C Shattlck — Surgical aspects of some tropical 

maladies 

II ed J«d(iv 

H B Loder j j W alker F F Henderson E Harding 
J C Hurbard R C Cochrane I> Minp \ 
Riley and T Richvrds — 9 Surgical dim opira 
tions and demor stration of ca cs 
Surgical Services II and \ — 2 Dr> clime 
G R Minot and J T Wcarn—2 Drv clinic 
W R Ohler— 3 The care of the surgical diabetic 
F B Mallory— Pathological demonstration 

TJ ursiay 

F J Cotton 0 J Herman J H Shortall and W 
Morrison — 9 Surgical dime ojentionsandd mon 
stration of cases 

D Munro and Tracv Putnam— 0 N urosurg cal oper 
ations 

Surgical Service I\ —2 Dr> clinic Neurosurgical cases 
S Cobb and \ Myepson — 2 Neurological dime 
B Butler — 2 \ ray d monstration 

Friday 

F B Mallory I F Butler F J Cotton R \\ 
\NDRFWb and others— 9 Conferences and present! 
tion of special subjects 

carni y hospital 

Monday 

A R Mac^lslanti — ^ 2 Dr> dime Traumatic injuries 
of the hip joint illustrated 

II G Lee — 2 Dry dime Fractures of the femoral si aft 
and of the table of tibia nri t joint arthroplasties 
D F Mahoney — ' 2 Dry dime I adical operations for 
carcinoma of the 1 reast and perforating duodenal 
ulcer with presentation of cases 

T icsd y 

FBI XOTD \ McK Fraser and associates — g Surgical 
operations 

r W Johnson L L Phancuf and as ociates — 9 Gyne 
cological and obstetr cal operations 
\ L Britt — 2 Dryclmc Ununit d fracture of necL of 
femur bon scr ws m fractures fusion of pine 
F B Lund L J Den' inc and W E Browne — 2 Dry 
clinic Chrome duodenal ulce 
F W Johnson — Dry clinic End results follow ng in 
terpo ition operation for uterine j ol3i>se (lantern 
slides) 

II ed sday 

D F Mahoney \\ E Browne and asM>c»ales — 9 
Cencr Isu gical operations 
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r W Johnson L W Pham uf an 1 associates — 9 G>dc 
cological and obstetrical operations 
P \ Jepson — 2 Dry clinic R lativ value of various 
types of operative bone splinting including the mas 
sivc bone graft treatment of chrome arthritis of the 
spine operative an! nonopcrative incidence rccog 
nition and treatment of pondylolisthcsis ovcrcorrec 
tion of deformities m frictur s 
\ McK Irvser — 2 Pry clinic Creostomy in acute 
app ndicitis with peritonitis pre cntation of case 
L C Piivnluf — 2 Dry clinic I he low or cervical ca: 
sarcan section (lantern slides) 

Thursday 

r B Lund \ McK Frasfr and associates — 9 General 
surgic 1 operations 

r W Join SON L F PHANEur and associates — g Gyne 
cological an 1 obstetrical operations 
W R MacXusland — Dry clinic Mobilization of the 
knee and elbow 

II BtoosiUERC — 2 Dry clinic Scoliosis and club foot 
F J Denning — 2 Dry dime Postoperative medical 
problems prc-operativc treatment m cardiac ascs 
L E PiixNFUF— Dry clinic Uterine bleeding (lantern 
slides) 

Friday 

D r Mahoniv W E Browse and associates — 9 
General surgical operations 

F W Johnson L E 1 hantuf and as ociatcs— 9 Gyne 
cological and obstetrical operations 
A S\RcrNTandB V Godvtn— 2 Orthopedic clinic 
E J Denning— 2 Dry clinic Intestin I parasites in 
immigrants 

W F Browne— 2 Dry clinic Fractures and injuries of 
the hand and forearm with presentation of special 
splints 

L L Phyneuf— 2 Dry clinic Appendicitis and preg 
nancy 

MASSXCHUSCnS HOMCOPVTHIC HOSPITAL 

Monday 

T E Chandler and H J Lee — 2 General surgical 
dime Operations and demonstration of cases 

Tuesday 

C T How \RD and C Crane^^ Surgical operations 
I C W icciN and S N Vose — 9 Urological operations 
S W Ellsworth — ro X ray demonstration 
S R Meaner — Gy nccolog cal clinic 

J t Briggs and W K S Tiiouvs — 2 General surgical 
operations 

II <d esday 

T E CiiANDLFR and C D Harvey — 9 Surgical opera 
tions 

A G Howard S L Mvrnoy and L G Howard — 9 
Orthopedic operations 

C T Howard and II J Lee — Surgical operat ons 
L I Johnson — 2 Bronchoscopic clinic 

Tl sday 

J E Briggs and C Cra. e — 9 Surgical operations 
S R Mj YKER — 10 Gynecological clinic 
S W Filsworth — 10 \ ray demonstration 
C T How VRD and W K S Fhouas — 2 Surgical opera 


T E Chandler and C Grant- — 9 Surgical operations 
J L Briggs and H J Lee — 2 Surgical operations 
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Mo d V 

D \ 1 ic — D us 10 of n p 11 m gs-n 1 g\ 
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Op^ t I — c H t t m f 11 tai 

J tt E i jj' I f • f 
Dn 1 — g I) m t t f ltd 
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T d 

LD\ RIVt U it 
( I h 1 I rat 

B L \TS I M 'f N TT-O 

Co: t 01 t i 1 f I hi 

II d d V 

Ma I \ — 1 D m t t f u I I t ir I 

J I Ik 1 til 

L n \n 11 I V J I I -0 

Gs 1 fi I 1 1 

TI d 

G R r 1 01 s r —0 I) It f 

p t P t r tl 1 f. 1 P m 

Cir/iN Ly ) I Ua in— 9 D tr t n I 

t I 1 
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ootreit Pm t l n b ) b at 
if t f 3 d t bo d 1 pm t d p 
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\FU FNGLWD BVPTIST IIOSPIT\L 

T d y 

L L \ot, r Jr D J Jscksov II B Lod r dD I 
B i rot Jr —0 C I g cal I c pt at 
nl d mo 5t at fas 

II fd d y 

r ir I Al fs d ir M Cluii — g Su 1 op to 
SsB M JoRDvva dL Kicfcr— : C t 0 ent !g I 

TI d y 

r I \ LNC J D I Jtcksov II B I ODER nd D J 
Bri r L J — 0 On 1 s g c 1 cl c p t s 
a I d m t tio of 
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St fl— 0 D 1 

B r Has it H a t ii p g > 

rSS iL T tmtofpg yc mpl 1 d b) 

hail 

S B M Ed U I 1 mpl to rmi 

I C Ik r 1 tm t f I 1 mpt t xm bv tb 

m I f I loo I pi mt d th f of 0 

P • 

r C CR TR Cl l pi t f p> l ti I p gn cj 
C C r II TI po tp t m 1! dd 

11 d i y 

Stall— 0 01 t tr I opi at 

\n\ LM LAND DLACOMSS HOSPITAL 
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SURGERA or THE E\E EAR NOSE AND THROAT 


■\I\SS\CHUSFTTS F\E \\D E\R IMIRM\R\ 

Ti esda^ 

Ophlhalmologj 

Staff — 0 Operations and demon trations of ca s 
J M \\ HEELER Plastic surger\ 

G S Derdv E>e operations 
Vk H Louell Mu 
J 11 M AiTE Slit lamp demonstration 
E B Duvpity External di ea es 
R C Cbevey P nmetr^ 

H k Messenger Phj siologic optics 
P ■I C^\^■DLER El htsene 
T. L Terrx Patholo'^ 

1 d\E Ridgeuw Sight savin" class 

Otolaryngology 

Philip ILxmxiovd — 9 Simple and radical mastoid opira 
tion 

H A Bxrnes — 9 Drj clinic Mali"nani di as s of the 
acc ssory sinuses e^ibition of patient 
H P CAinLL— 10 Drv clinic Wire gau e brain dram 
paralTiabasketfor kingraftofradicalma toidca\it> 
lantern slides of brain cases 

G H 1 obe\— II Dr> clinic Lateral smus thrombosis 
the iTWBomcter test 

C B rAuscE— Dry clinic Lipiodol injections mbram 
abscess 

D C SiivTH-~3 Dry clinic Lipiodol injection m lung 
absccs 

Tt edttcsd y 
Otolary ngolo"> 

G H loretER— 0 Mosher Toll lacbr>'ma\ ac operation 
r A SuuioN^ — 10 TonsiUectom) ca s dissecti n and 
nar 

G H Poirier Sluder technique 
II P C MULL LaPorce technique 
P F Meltzer Rcmoxnl with cautery snare 
^ S MacMillan— ii Dry clinic Demonstration of 
accessory sinus and ma toid \ rays 

Ophthalmology 

Staff — 9 Operations and demonstrations of cases 

\\ B Lancaster Fye operations 

J B Vyer and G S Derby Ner\e eye clinic 

^tAUDE Cars ILL O ulai tuberculosis 

J H W AITE GuUstrand ophthalmo cope 

P A CiLANTiLER Perimetry 

B S«ns External di eases 

II K Messenger Physiolo Coptics 

P \ CiiAMJLER Light sense 

T L Terra Patholo"> 

Ida C Rocewaa Sight sas in,, class 

Th jday 
OtolarjTigology 

\ II Razanjian — 9 Plastic operation 
D C SiiATii — 9 Dry dime Fluo oscopc and remoxal of 
melaWic foreign bodies 

IIP Mosher — i© Dry cl me Exhibition of oesophageal 
in truments demonstration of fluoroscopic examina 
tion of th oc ph gus 

\ S MacMillan — ii Dry dm c Lantern sli !e demon 
stration of ccsophageal cases 


Dr kirn\ — 2 Demonstration of Bir^ny tests 
F r Garland — 3 Dry clmic Infection of the submaxil 
laiy gland 

Ophthalmology 

Staff — 0 Operations and demonstrations of cases 
T B Holloavaa Thyroid eye cases 
V Greenaaood Eye operations 
S J REACai Refraction with angular type 
\\ B Lancaster Muscles 
H B C Richer rxtcrnal di eases 
C B DuNpnv lenmetrA 
H K Messenger Physiologic optics 

I \ CiiA'DLER Ii ht sense 
T L Terra Pathology 

IdaC Ridgehaa Si lu saving class 

r ida\ 

Ophthalmologv 

Staff — 0 Operations and demon trations of cases 
r K \rRnonFr Fye operations 
H B C Rieuir Tear sac cases congenita! acute 
hronic 

XiTY Smitu Social norL 
H K Messenger Phy siolomc optics 
P \ Chandler Li„ht sense 
T I Terra Pathology 
IdaE Ridceaaaa S ht sa ang clas 

Otolaryngology 

\ II Kazanjias — 0 Dry clinic Corr ction of defor 
miUcs of th face and nose lant rn slide demonstra 
tion 

II P Mosher— 10 Dry clinic Punch tracheotomy 
\ S ^^AcMILLAN \ ray of thymus (lantern slides) 

F C Garland— 1 1 Hi ton al exhibit of laryngeal instru 
ments 

H r Cahill — Dry dmic I antern si de demonstration 
of er al sections of the ear 

D U M ALRER — 3 Dry clinic Lip reading and the deaf 
child 

yfASSXCHUSCTTS HOMEOP VTIIIC HOSPIT\L 
Tuesday 

\\ D Roaaxand — 9 Fac clinic 
F \\ CoLBLTiN and H L Babcocl— 9 \ural clinic 

Th sday 

\\ D PoAALAND — 9 E\edimc 

C SHiTit C W Blsh E P Johnson P 0 Parpis and 
t\ M aller — 9 Nose and throat d me 

F tdjy 

t\ D PoWLAND J C Sternberg H M Fhuons and 
J J SkiRBALL— 9 Eye dime 

BOSTON DISPENSVRY 
Tuesday 

H J Inclis — 2 Beck Schenk snare method of tonsil 
lectomy 

Tl ednesd ) 

Joseph J Slirball — n Eye dm c demonstration of 
casts external di ca es per metry ophthalmological 
co-operat on with syphilis dm c 
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SPINAL CORD SURGERY' 

ERVrST S \CHS MD r\CS Sr louis Missouri 


I N an address before a general surgical 
';ociet> it \\ould seem appropriate to 
dwell on the \arious types of spinal cord 
le&ions that may be benefited bj surgical 
inter, ention and to discuss operatue results 
rather than to dw ell on the points m diagnosis 
on which the neurological surgeon who does 
and ought to make his ow n neurological stud> 
has to spend much time and consider with 
meticulous care There wall always be tunes 
when It will be nccessarj for the general sur 
geon to do a lammectom) although I believe 
that the general surgeon feels about this 
branch of surgery almost as he does about 
cranial surgery — he now gladly turns ov cr this 
work to the neurosurgeon There is of course 
one great difference — the operation of lammec 
tom> IS generall) comparative!) simple and 
one does not meet the technical difficulties 
With it that are encountered in a cranial 
operation The diagnosis however offers 
many pitfalls and it does not seem wise for a 
surgeon to be mercl) the hands which he 
must be if he has to depend on others for his 
diagnosis 

INDICVTIONS AND TREVTMENT 

Tlie conditions for which lammectom) may 
e required ma) be grouped under seven 
headings (i) fractures and dislocations of 
he spinal column (2) inflammatory proc 
esses meningitis and abscesses or solitar) 
ubercles (3) compressions of the cord due to 
enormities (4) spasticities due to mflam 
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matory diseases cerebral birth palsies or old 
mjunes (5) spinal tumors (6) relief of m 
tractable pain and (7) congenital defects 
(spma bifida) 

The subject of fractures and dislocations 
with cord symptoms was discussed with some 
aspent) before this organization several ) cars 
ago when the subject was brought up b) 
Dr Coletnan It is universally agreed that 
when no spinal cord s)mptoms are present 
such as spastic paral) SIS sensor) disturbances 
or bladder and rectal disturbances the 
problem is mercl) to deal with the fracture or 
dislocation by putting it at rest to institute 
supporting measures such as casts or braces 
and occisionally to strengthen the back with 
a bone graft 

How about the cases however in which 
cordsvmptoms are present’ These are of two 
kinds those that present the picture of a 
complete block of the cord with complete 
motor and sensory paralvsis and those in 
which there is evidence that the cord is not 
complete!) blocked because the patients have 
some sensation below the level of the injur) 
or some motor power even if it be onl) the 
movement of a toe In either group the dis 
turbance may be due to pressure which causes 
an interference with function but there is 
no anatomical severance or there ma) be a 
partial or complete severance of the cord 

Suture of the cord does not lead to regen 
eration and restoration of function and is a 
useless procedure A complete ph) 'biological 

\ gu t C g Dfc mb g 7 
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block of the cord cinnot be dj>tjno‘**!»hod 
clinicallj from tn anatomical cxcranct the 
‘>\mptoms are identical — loss, of all functions 
If t\c wait to see if the cord will recover some 
function asitma> after a phv siolo^ical block 
we lo e precious time and irreparable perma 
went injur> ma> be done b) the pressure 
alone Consequent!) if these patients are to 
get relief at all thej must have an car|\ 
exploration W c all dislike to operate un 
necessaril) and have found the method sug 
gested b\ Coleman some )ears ago of doing 
a spinal puncture and determining, b> 
compression~the Queckenstedt test— iff 
IS a block to be a »We a1 

diagnosis If there i fiiock\ 

should explore and do\ 
block according to the t 
probably useless to op 


there i 
te tl 


the lesion is a pulpify mg of the cord for which 
operation can do no good That is the 
pnnciplc I have been following in the past i8 
months but it is not improbable that that is 
toocon crvativ can attitude to take Sincewe 
know that it is possible that the Quecken 
stedt test mav not be positiv e m the presence 
of compression of the cord bv a spinal tumor 
It seems perfectlv logical lo assume that the 
same thing may happen m the pre ence of a 
fracture -there may be compression of the 
cord and yet the Queckenstedt be negative 
In such cases operation is indicated Iso 
doubt the pendulum w ill sw ing back to a point 
where some of these cases will be operated 
upon If the picture of a partial block is 
present operation should be done onli if 
there is evidence of compre sion of the cord 
i shown bv the Queckenstedt test Then 
too operation should be done carlv before 
secondary degenerative change occur 
Abscesses of the cord or solitary tubercles 
present the picture of a focal spinal lesion and 
should be operated upon 2 n ant to record a 
unique case that we had years a"o in an 
infant age ©months 1 he lower extremities 
were totally paralysed and all rtileves abol 
ishcd The legs of the child were anaesthetic 
but on account of the age of the child the 
upper level could not be determined A 
lipiodol injection showed a complete block 
(Iig i) At operation a swollen cord was 
found and when it was incised a brawni h 
mass the size of a peanut was rtadilv enu 
cleated 1 thought that it was a dermoid 
but section showed it to be a solitary tubercle 
The child made an excellent recovtrv at the 
time and learned to walk but i8 months 
later died of pulmonary tuberculosis 

Meningitis due to a pyogenic organi m i 
such a hopele s desperate disease that any 
thing that may reduce the mortality which is 
close to 100 per cent i justifiable for that 
reason when we see such cases early wedrain 
the lumbar region at the site of the third or 
lurth spinous processes Fhis operation was 
recent years revived bv Dr William 
^hton and certainlv deserves a tnal In 
ue hav»^ d this method and there 
been 6 r^ ^ That is a small per 
of reef ut in vaew of the fact 
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that u It had not been done prob xbl\ all of 
the patients would ha\e died U seems worth 
trjing Dandv has ad\ocated drainage of the 
cisterna magna in preference to that of the 
lumbar drainage \\here there is no spinal 
block betw etn the cisterna and lumbar region 
I can see no advantage in draining at that 
point and with the marked retraction o 
frequentlv present in a case of meningitis the 
operation is technically more difficult and a 
more formidable procedure If there is a local 
foeus from which the meningitis originated 
that of course should be drained just as the 
appendiceal abscess must he drained if a 
spreading peritonitis is to be controlled The 
two conditions however are not otherwise 
comparable for m the subarachnoid space 
there is a fluid which is being constantly 
secreted m large quantities while m the 
peritoneum the amount of fluid secreted is 
negligible In favorable cases of meningitis 
which uUimatelv recover I have seen the 
drainage continue for 6 to 8 weeks Repeated 
spinal puncture does not accomplish the same 
thing for between punctures the re accu 
mulaling fluid tends to break up adhesion and 
spread ov er the cerebral cortex bev oral of my 
memngiUs cases followed operations on the 
nasal sinuses by otolaryngologists but in 
such cases drainage of the local focus is quite 
impossible and of no avail In not all the 
cases of meningitis hav e organisms been found 
but in such cases the diagnosis was made on 
the clinical picture and the high cell count in 
the spinal fluid varying from 600 cells up to 
thousands Of the cases which resulted in 
recovenes cultures showed the proteus vul 
gans in one the streptococcus m two and 
the staphylococcus aureus in one The ques 
tion has been raised whether some of these 
cases in which organisms were not found 
might not have been sporadic cases of 
meningococcus meningitis As all fluids were 
cultured and studied microscopically and as 
in no case intracellular diplococci were found 
w t feel that this possibility can be excluded 
Occasionally we <5ee cases of cord compres 
Sion due to spinal deformitv (Eigs 3 4) 

I reported such a case before the Amcncan 
Orthopedic Association in 192^ In that paper 



t IRS J and i Spinal dtformitj \ bich cau d cord com 
pre ion 1 holograph laWen about 4 wetksatler operation 


it was pointed out that similar cases had 
probably been mistaken for compression due 
to a tuberculous lesion Recently McRenzie 
of Toronto has reported a similar case In his 
case as m mine the rapiditv with which the 
patient recovered after the compression was 
relieved was extraordinary Aly patient had 
been totallv paraly zed for : i months and had 
been unable to mov e anv muscles of his kgs 
during all that time y et m 48 hours he began 
to move his legs and was walking 4 weeks 
after the operation Undoubtedlv this con 
dition IS more common than would appear 
As a rule these cases are called tuberculosis 
and are not operated upon Just what the 
pathological condition is is uncertain I 
(eel quite sure however that not the lipo 
matous mass overlvmg the cord (Fig 4) but 
the gibbus ov er which the cord is stretched is 
responsible for the svmploms 
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\mple opportunit\ ihoulfl be gixen i pa 
tient to reco\er under orthopedic mtaiurts 
from spinal cord compres ion in I ott s 
disease but if no improvement occurs after 
these methods have been given a fair trial 
operation ina\ \ctv proper)) le considered 
Just hov\ long the conservative methods 
should be tried is a matter about which there 
IS con iderable dificrcnce of opinion 1 \ cr on 
recent!) has advocated operating after 6 
months ifthereha been no evidenceof return 
of Junction This seems a reasonable time to 
w lit ithough case ire recorded in which 
rccoverv occurred after paral) is hid been 
pre ent for a far longer time \\ hen opcrition 
is performed the spinal dura should not be 
opened if there is am evidence as there u w 
ailv IS of an extradural proee on account 
of the danger ot st irting up a tuberculous 
meningiti 

Spastic paraplegias without sensorv dis 
turijanc s hav e itceiv cd much attention from 
the neurological surgeon It is bevond the 
scope of this paper to go into the merits of 
the various operative procedures thit have 
been used to relieve spasticit) since I am 
discussing onlv spinal surgerv The vanous 
procedures ma) be grouped under four head 
mgs (i) operations on the tendons (2) 
operations on the peripheral nerves (3) oper 
ations on the posterior roots — the loerster 


operation (^4) the Ro)Ic operation on the 
svmpathctic Lach of the first three has its 
place in selected cases The fourth the 
Rovle operation is useless in the treatment of 
spasticitv 1 he section and removal of the 
sjmpathctic does not affect muscle tonesuffi 
aentiv if at all to be of anv practical value 
‘‘ince this paper is on pinal surgei) I shall 
speak on!) of the Foerstcr operation 
Ihe so c died Foetstet operation the cut 
ting of bclcctci! posterior roots intradurall) 
changes a spastic leg to a llaccul one in a most 
remarkable and strikin„ wav I have done 
the operation m about to cases but I have 
used It Ic s frcquentlv m recent \ cars I have 
learned that in the first place the after treat 
meat m i igc and re educational exerci e 
— IS of enormous importance If it is not 
carried out for v long time the improvement 
will not be m untamed Jhen too the after 
treatment need the intelligent co operation 
of the patient and manv of the patients are 
children who arc mental!) delicient ifthereis 
not enough mentality present to give one 
intelligent eo operation the operation should 
not be undtrlalvcn 
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In selected cises it still remains a most 
helpful procedure It is a formidable opera 
tion The roots should be cut at their exits 
from the canal not at their origin from the 
cord At the latter point it is impossible to 
identif} the different roots and as Focrster 
onginall) pointed out it is aer> important 
to select the roots in such a i\aa that each 
group of muscles i\ill haae some sensorj 
suppl> left “^n) operatne procedure for 
spastic paraplegia howcaer should not be 
undertaken until it has been determined what 
has caused the paraplegia for spastic para 
plegia is onl> a sj mptom not a disease Some 
a ears ago 1 remox ed an endothelioma Itoto a 
girl who had been riding around in a wheel 
chair for 8 >ears with a diagnosis of spastic 
paraplegia The tumor had not onl} com 
pressed the cord but had eroded one part of 
the bod> of the xertebra so that a tongue like 
process extended into the posterior medi 
astinum Its complete remo\al howexer 
brought no recox cr> m the legs as the cord 
had been pcrmanentl) injured b> prolonged 
compression If no focal lesion can be found 
then the Foerster operation ma> be con 
sidcred for the relief of spastic paraplegia 




I ig 7 T>'pc of \ascular lesion in which one lar e vein 
compres es the cord This w-as dissected out without much 
dilTcultj 


Of all the gratifx ing experiences m surgerj 
I know of none greater than to make the 
paral>zed walk except perhaps to make the 
almost blind see This is what we can do b> 
remoxmg spinal tumors m time The xast 
majorit> of spinal tumors are benign en 
capsulated growths growing from the dura 
Thex arc either endotheliomata or fibromata 
■\\ith care the> max be remoxed so that no 
increase of the spinal symptoms occurs and 
though it is rare to haxc all traces of «;pmal 
s>mptoms disappear thex clear up to such 
an extent that the patients are useful citizens 
with no appreciable discomfort or di<;abilit> 
There max be some increased reflexes or 
spasticit> left or some sensor} disturbance 
The localization of a tumor frequentlx 
offers considerable difficultx It ma} be 
possible to determine the lex el from the 
sensor} disturbances theparalx^es and dis 
turbrf reflexes If bx studx of these one 
fails to establish the lex el the Queckenstedt 
test and finallx an injection of bp.odol into 
the cistcrna magna max be of great assist 
ance I hax e nex er had anj help from spinal 
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IgSTpof ull hi ll 

m 1 1 ih d u B 1 m th I 1 t h I m cl I 
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iir mjcction in the t c i c Lipio lol f Uic 
onl\ when other method fail for thin i no 
doubt T \\erhas. bhonn (hat il i irntiting 
though I h'i\ e ab j tt ten no untow ar«l \mp 
tom from it (Jeta ion iil\ ail thebt ign f ul 
IS occurred in an unu u il ta c ot tumor of the 
tcrmin il portion it the cord po il)?\ of the 
tilum ttrminalc In thi ca e the first md 
onK csmplaint of the patient was inibilit\ 
to empta hib bladder He went to a genito 
urinar\ surgeon who concluded that the 
bladder retention wa due to a cord Itsion 
\t operation we found the condition shown In 
Figurtb i; and 6 Ihib lesion did not obbtruct 
the lanal consequently both Queckenbtedt 
and lipiodol tebts were negatise 


The treatment of intramedullary tumors is 
far less satisfactory since most of them are 

ome form of glioma Just what group these 
gliomata belong to remains to be seen the 
new cNtological method of Hortega which 
Dr Wilder I cnheld and Dr Railev ha\edone 
bo much to impro\ e and apply to tumors wall 
enable us to pick out those that are fa%orable 
from an opcrati\e standpoint as well as those 
that respond to \ ray treatment 
Where IS the operation of laminectomy is 
far simpler than a cranial operation it should 
be emphasized that the spinal cord tolerate 
manipulation far less than does the brain 
Slight trauma of the cord during an operation 
may cause permanent disability Some years 
ago 1 was obliged to reoperate upon a patient 
who h id betomt totally partly zed immediate 
ly after an exploratory operation el ewhere 
for a supposed tumor '\t the site of the old 
operation I found a traumatized contused 
cord an<l from what information I could 
gather I believe that the lipping from a 
rongeur cau cci this injury The greatest 
gentlenc must be used in the handlin*^ of the 
cord but of this and i few other te hnical 
matters I hall ay a few words later on 
\ certain group of cases presents the 
picture of a focal spinal le ion Such patients 
are difTicull to handle mcc they are entitled 
to an exploration yet at operation nothin 
can be done Two years ap.o I reported a 
eritb of such cases Every dia no tic 
method should be used to cut this number 
down as low as possible but where a lo alized 
lesion IS demonstrated by hpiodol or the 
Queckenslcvlt test an exploratory operation 
must be done to determine the nature of the 
lesion In omc of these piticnts the le ion 
are due to old inflammatory procc es which 
have left adhesions which constrict the cord 
but in other ca cs no gross pathological lesion 
IS found and the re ult of exploration is 
entirely negatiye 

Among the group of spinal tumor blood 
yessel tumor may be encountered which 
pre ent atypical svmptom and extremely 
difficult operatiye problems (Figs 7 and 8) 
They eltserye special mention because their 
symptoms arc unlike those of a solid tumor 
and resemble those of the sene ju t referred 



SACHS SPINAL CORD SURGER\ 


to — the 'inchnoiditis cises Some of them 
arc composed of i mass of thin ^\ ailed \cssels 
that cannot be remo\ ed b> an> of our present 
methods though it ma> be possible in future 
to deal ^\lth them b\ elect rosurgical methods * 
An entircH different group of patients that 
the neurosurgeon can do something for are 
those \Mth intractable pain sometimes due 
to a malignant metastasis sometimes to 
tabes and sometimes to no detectable cause 
For these cases chordotoma the so called 
Spiller Frazier operation maa be a great 
comfort It consists in the cutting on each 
side of the spinal cord of the anterolateral 
column %vh\ch carries the pain fibers The 
operation should be done high m the dorsal 
cord so as to catch the pain fibers well abo\e 
the site of pain When this is properl) done 
the patient loses all sensation to pain below 
a certain le\ el but retains normal touch and 
temperature sense In a patient with a 
malignant metastasis to the spine the relief 
ma> be complete and this ob^ lates the use of 
opiates but it is onl> fair to sa) that chor 
dotom\ does notalwa)s gue complete relief 
\\ hether this is due to a failure to get all the 
pain fibers or due to some other cause I do 
not know but not all the cases ha\e >ielded 
uniform results To what extent the opera 
tion IS applicable to patients with tabetic 
pains IS also uncertain for some have com 
plete relief and others seem to have little or 
none The operation has to be earned out 
vMth great care for under the anterolateral 
column lies the crossed pjramidal tract If 
the incision is too deep a motor paraljsis ma) 
be produced while if incision is not deep 
enough the pain ma) continue The tract 
that is cut IS about 2 5 millimeters long and 
millimeters deep (Fig 9) 

The last group of cases which the general 
surgeon is frequenti) called upon to take care 
of consistsofpatients with congenital defects — 
various t)pes of spina bifida If unruptured 
and there is evidence of some nerve fibers 
passing into the lower extremities or some 
rectal control the patient should be operated 
upon at an earl) age A considerable per 
centage dev elop h) drocephalus it is true but 
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always make a median line incision ami cam 
It down to the spinous processes then with 
great care the periosteum is stripped from 
the spinous processes so as not to injure the 
muscles With this technique extremc!> little 
bleeding is encountered I he entire spinous 
process is remoaed down to the articulating 
processes on each side There is some differ 
once of opinion about this T i\lor ailxocates 
unilateral lammectomv in order to keep the 
spinal column stronger Mixter diM- not 
remove the spinous proce st 

Taj lor has recentlv dt cribed a number of 
cases in which cer\ ical lamincctom\ w is done 
and the patient suffered a forw ird di loe ition 
this should eertainU be kept in mind is a 
possible complication W hether thi has 
occurred in m\ series of o\er i^o laminec 
tomics I do not know for T ai lor points out 
It ma> occur without samptom and onK a 
lateral \ raj picture will reveal it I know of 
no patient who has had amptoms which 
might be ascribed to such a complication and 
am inclined to think that a acr> careful laaer 
closure may prea ent its occurrence 
After the canal is opened great care must 
be exercised not to injure the cord b\ pressure 
or sponging or getting blood into the subdural 
or subarachnoid space No gauze sponges are 
ever allowed at this stage only the finest 


quality of cotton and with the jud/ewus use 
of suction the cord is gently handled If it 
becomes necessary to work in front of the 
cord or on one side the cord should be 
handled only by means of the Iigamentum 
dcnticulatum to retract the cord with a 
retractor is never permissible — that is quite 
enough to cause a paralysis below that point 
In order to do a chordotomv the cord has to 
be rotated over 90 degrees I his can be done 
by taking hold of the Iigamentum denticula 
turn on each side \o clamps are ever to be 
ippltcd to the cord ^ bleeding point as a 
rule can be controlled with hot cotton and the 
ajiplication of a bit of muscle Occasionally a 
liver clip ma\ be necessary to control a 
vessel This is much less harmful than the 
putting on of a clamp and then the tying of the 
acs el If an endothelioma is encountered 
the dural portion from which it grows must 
alw lys be excised is otherwise there is likely 
to be a recurrence If a large piece of dura 1 
remoaed a fascial transplant may be nec 
cssarj to do e the defect and prevent any 
cerebrospinal leak but with a careful layer 
closure of muscles deep and superficial fascia 
a dural leak need nea er occur A heavy gauze 
pad and binder is all these patients need for a 
dressing the old idea of a plaster dressin or 
plaster bed is totally unnecessary 
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A CLINICAL AND PATHOLOGICAL STUDY OF TWO TERATOMArOUS 
CYSTS OF THE SPINAL CORD, CONTAINING MUCUS 
AND CILIATED CELLS 

EyLTORENCE S kUBIL M D ivoj F FULTON M D Boston 
FmthSE icii fDlInyC huiR Ft B t Bngh mllpiT dfthChld Hpti 


T he two C'lses which we 'ire 'ibout I0 
report present features which both 
from clinical and pathological stand 
points are mtercjiting and puzzling We 
propose therefore to record both aspects of 
the cases in some detail It is perhaps worthy 
of note at the out^^et that in each patient 
sjTnptoms appeared first at the age of 2 
years but the second patient did not come 
to operation until 5 j ears after the onset of 
her trouble 


Case Childrens Hasp ho loj o3 I 0^1 
arising from the dorsolaUral surface of (he upper 
lumbar cord uas assoetated uith oeeull spttta bifida 
and suddenly produced symptoms of cord compression 
in a boy (do ^ears of age The ast conlaintd ahaled 
cells and mucus Dorsoltmbar lamtneclomy extirpa 
lion of c>$t rtcootry 

D S an Irish bo\ aged s > cars and months 
was first admitted to the Ofthopxdic Clinic of the 
Childrens Hospital Boston ^^ay 31 1937 dis 
charged a month later and again admitted for 
further observation on Jul> 3 19:7 His famil> 
histof> contained nothing relevant to his condition 
In his own past histor> the onb important fact 
w as that he had alw a) s w alked w ith a slight dragging 
limp of the right leg He was admitted for the first 
time because he had recentlj been fretful and for 
several weeks had stopped eating and lost weight 

The child cried almost constanth in apparent 
pain His back was rigid with intense spasm of the 
lower spinal muscles and he stood up only with the 
greatest reluctance W hen 1 > mg on his back he held 
his legs partiall} fixed and his pain seemed to be 
greater upon passive motion of the limbs espeaallv 
at the left hip The clinical suggestion of tuber 
culosis of the bone was not borne out on repeated 
\ ra> examination and repeated tuberculin tests 
The roentgenogram revealed however a spina 
bifida occulta with incomplete fusion of the lower 
thoraac lumbar and sacral \ ertebr® most marked 
m the first second and third lumbar arches \curo 
logical study revealed hv’peractivc deep reflexes in 
both lower limbs but especiallj on the right there 
was also a poorb sustained ankle clonus and a pos 
itive Babmski on the right In the cour e of a few 
weeks he seemed to lo e whatever sphmeter control 
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he had prcviouslv possessed and then developed an 
apparent zone of h\ pcrxsthesia at the level of the 
umbilicus 

Lumbar punctures On June 13 a lumbar puncture 
Melded fluid that was contaminated with a sma I 
amount of fresh blood (presumably a bloodv tap ) 
The pressure under anxslhesia was normal and 
the response to jugular compression showed that 
there was no block Six weeks later however on 
JuK 9 a pale yellow fluid was obtained at a 
second lumbar puncture containing two cells and a 
4 plus 1 andy The fluid failed to clot on standing 
On this occasion the cerebrospinal fluid pressure 
varied between o and 10 millimeters of fluid and 
there seemed to be little or no increase in the pres 
sure on compression of the jugular veins In. 6 
weeks therefore a condition of at least partial block 
had developed and a xanthochromic non clotting 
fluid had appeared below the level of the suspected 
obstruction (It is possible but not likelv that the 
color was due to blood introduced at the previous 
puncture ) 

Three days later a combined cistern and lumbar 
puncture was done The cerebrospinal fluid from the 
cisterna magna wts normal and under normal 

K tessure From the lumbar region however at a 
:vel one interspace above that of the earlier punc 
tures an entirely novel fluid was obtained This 
fluid was so viscous that it had to be aspirated with 
a syTingc It was in the main quite clear and color 
less with a few cloudy treaks running through it 
In appearance and m physical characteristics it was 
exactly hkc the white of a raw egg In it were found 
2700 cells which were incorrectly reported (from a 
counting chamber anahsis) as hmphocytes Iso 
pressure measurements could be made upon this 
viscous fluid On August 3 an injection of lipoidol 
was made into the cisterna magna under ether 
anaesthesia \lthough the main mass remained 
above the level of the ninth dorsal vertebra scat 
tered droplets of lipoidol descended to the caudal 
tip of the dural sac In the head down position 
the oil droplets which had prcviouslv slipped down 
past the dorsal level collected at a point below the 
partial obstruction without repassingit 

On August s therefore two diagnostic punctures 
were made one at the level of the tenth dorsal inter 
space and the second at the fourth lumbar The 
upper puncture again secured a sample of the gela 
tinous mucoid fluid The cells of this fluid were 
examined by the supravital technique of Sabin ( 5) 
and were found to be predominantly large round 
granular mononuclear cr/ic/ed cells (Fig i) with a 
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Fr r hdd fltd Illmih 

p tlpp t fmcdfldfmth yt 
Lhlumcldbese t fm Ir f tl 
Rra 1 d t t rm t I th f 1 m II 
g a le Th desq m t I 11 w gra I a <1 
d !itl> d g ncrat Ncl ym mtw se 

th c t k f m C b> 1 mba p I c 

few pohmorphonuclea ncutrophic Icuc c\l s 
a few 1\ mph cj t s and a f w red hloo 1 c lls The 
puncture at the lo cr nter pace re! asc I a lear 
fluid ith a no m 1 II ount a d f ir Iho gh 
si ghth sluggish respons s t jugular compress n 
It seemed evident the efor that the iihlra al 
of the viscous fluid at the upper level had I s ened 
the obstruction in the subarachnoid pace ther bv 
dimm shing the block and limmating the pre 
V usl> obser cd xanthochromia Just befo c the 
operalon on August 11 the punctures of \ugu$t 5 
wererpcatcl ithsimlarfi lings Chemical am 
mation of the vi cous flui I showed it to conta n 
lar« amounts of muc a 1 a total protein of 6^7 
milligrams per 00 cubic centimeters hile the 
cerebr spinal fluid from bclo the I sion had to t Us 
X nthochromic tint gav a negat \c Was e ma n 


TABLE I — SUUM\R\ OF LUMBAR PUNCTURE 
nsDims IS evsE i 




hk Tm fCs \\ ntpel mm 

d t t> ft z th d B S d w tructed 

t ped cl of I m d h t f att hm 1 1 th 
d (F m I> 11 k t hm d mm d t lyaft 

P ‘ I 

t St a neg tl gold sol u and cont ined 57 

milligrams sugar 717 mill grams sod um chloride 
and 5 milligrams of t tal protein per 00 cubic 
ccntimete s In short the fluid bcl th le el of 
th lesion V as n normal but for a \er> light in 
crease in the total prot ins A summary of lumbar 
puncture findings is give in Table I 
The fact b ought out b> this scries of stud es 
majbesumma el as folio 5 ( ) Vrapdde elop 
ment of spinal block and e k anthochromi m 
the lumbar fluid in the 1 ter al bct\ cen punctures 
« nnl 2 ( ) Partial rem al of th bl ck and di 
ppcarancc of the anth ch omia \cr\ np dlv after 
a high r puncture hich obtained th fh k egg 
hitcfluiH c p rtial acuati n fthecyt) (3) 
Dcm St ation of a I cl of p rtialob tru t nat 
the ninth dorsal ertebra bv 1 p dol (4) R peated 
rmovalota egg \ h te fl idfrom theupp rlum 
barreg n hich conta ned ciliated cell a d cn cm 
Operalio Operation was done \ gust i b\ 
Drs Gilbe t Horrax and Traev Jackson Putn m 
Laminectomy di closed ithin the ubarachnod 
space a slve gay sh mmering cyst nea ly 6 
ce timcters 1 ng an I i s c ntimetcrs in d ameter 
hich was b thed in ccreb ospin 1 flu d a do e lay 
the cord from the level of the n nth do sal to me 
fi St lumbar vertebra A draw ng mad from Dr 
Horrax s excellent operative sketch is given n F gur 
a On asp rat g the contents ol this cy t into a 



KUBIE AND rULTON TI RATOMATOUS CASTS OF SPINAL CORD 


99 



Fig 3 Ciliated epilhelium from the hnm of{hec\stin 
Case I X 37S Stained in hsmatoxjlin eo in after Zcnler 
fixation and mordanting in Re^aud s solution The cell 
borders basement membrane and at some points the 
granules on the ciha are dearlj brou ht out 

s\ringc It was found to contain both the viscous 
mucoid fluid and the ciliated cells which had al 
reads been obtained at lumbar puncture Over the 
delicate surface of the c\st were fine blood \csscls 
which gathered together at the level of the ninth 
dorsal spine into a fine and apparent!) solid stalk 
Through this stalk the c>st seemed to grow out of 
the right dorsolateral surface of the spinal cord 
approximateK out of the tip of the dorsal horn of 
the gre> matter * This vascular stalk was clipped 
with two silver clips and severed in between them 
The sac was promptl) removed and fixed in Zenker s 
fluid No central channel could be made out through 
the stump of the stalk The cord beneath where the 
C)st had pressed against it was slighth flattened 
At the lower end of the cord just above the cauda 
equina there was imbedded m the right side a hard 
nodule about the size of a pea This wis left un 
touched 

Histological appetrauce The sections were stained 
in hajmatoxvlincosin carmalum phosphotungstic 
acid h-ematoxvlm (Mallor)) and after sccondar> 
mordanting in Regaud s solution unsuccessful at 
tempts to secure mitochondria stains vxere made 
with acid fuchsin mcth)l green (Co\vdr>) 

The greater part of the C)St wall was of almost 
paper thinness and at onl) one point was there pal 
pablc thickening Sectioning of the cjst showed 
that the thin membranous wall consisted of a cap 
sule of connective tissue and blood vessels which 
was lined bv a laver of epithelium The epithelial 
lajcr was composed of cells which varied m sfruc 
ture from low cuboidal to high columnar and in 
places patches of uncovered connective tissue could 
It possbt f s« th t th 1 I lb d w 

d lorttd i ih th d <«I l no t f It hm t m»y fa Le 

fa I f m d-d ial 1 f th eu 1 I ^ d pi ed I th 

ht by th d 1 pm t 1 ra ly 



Fi 4 Thickened area of the c)8t wall from Case i 
x6 Zenker hxmatox>lin-eo m The dilated vascular 
channel and the mucous and serous glands ire seen in their 
relation to the epithelium 

be seen denuded of their epithelial laver The area 
of thickening m the wall however presented a pic 
ture of surprising complcxitv Here the epithelium 
was made up of tall columnar cells m pseudo strati 
fied lavcrs The cells were ciliated at their free bor 
der and lengthened out to form long tails which 
pointed centrifugall) toward a fairlv well defined 
basement membrane (Fig 3) Below this were found 
abundant blood vessel connective tissue and 
activel) secreting mucous and serous glands (Fig 
4) There wore in addition some interstitial hsmor 
rhages (which might conceivabl) have been induced 
at the operation) and polv morphonuclcar leucocytes 
were scattered sparing!) throughout the tissue 
without an> point of great concentration suggest 
mg a subacute inflammator) process Smooth 
muscle was also present A few large m>elinaled 
nerve fibers were seen but there were no nerve cells 
or glial elements 

Postopcralnc course — The postoperative course of 
the child in the hospital was uneventful 'Within a 
few davs he had ceased his prcviouslv incessant cr) 
ing and was a little less alarmed when approached 
The hvperTSthetic zone over the abdomen and 
thighs was gone control of the sphincters returned 
and the reflex changes became much less clear cut 
He was sent to a convalescent nursing home on 
August 6 

Thechild was last examined on Ftbruar) 11 1928 
At this time he ran around the examining room 
without apparent disabiht) No knee jerk could be 
obtained on the left side and on the right onlv a 
feeble and inconstant response The ankle jerks 
on the other hand were active and again the right 
ulde was more active than the left The cremasteric 
reflexes were present on both sides but sluggish on 
the right The abdominal reflexes were absent in 
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F" 6 Opcrati « field in Ca<e a redrawn from Dr 
Cu liin„ s immediate potoperati e sketch ivm^ appear 
ance and approximate posit oo ol the le^ on \bo ^ a 
tians erse sketch of the 0*51 n silt shon n the co n 
pre* on of the pinal cord beneath it B The clo ure of 
dura 0 er renuimn adherent portion of c% t C What 
ccordin'* to operator would presumabl> ha e been a 
more efiectue wa\ of dealing with legion in \iew of it 
po>.ihle future rede\ elopment 

po ition m bed she immediateh become d' pnteic 
and cne out that she i suffocating There wa 
marked pain whin an attempt was made to bend her 
head backward It wasob-^ritd abo that ktrlrfli^rm 
and hand uere si taller th n her ri|/i/fglove roeasure 
ment j centimeters right i6 centimeter left 
abo I centimeter difference in diameter and in length 
of arms no difference in legs) and there appeared 
to bi \ astmg of the flexor muscles of the left arm 
and of the left h\pothenar eminence The deep 
reflexes on the left were markedh incre3'=ed and 
there was per i tent patellar and ankle clonus 
While she was under ob criation her condition 
rapidli improied and she was dischargedonSeplem 
her 9 1009 with a tentali%e diagnosis of h\ teria 
Improvement continued and 3 to 4 months from 
the omet of the attack he was again perfectlv 
well 

\t the age of i the same thing once more oc 
curred \gam the vmptom began with stiffne^ 
of the neck followed closeh bv pam in the left ide 
of the neck and in the left boulder and iinalh bj a 
gradual development of paraivsi The weakness 
appeared fir t on the left side but m thi attack 
the pare is aLo spread to the ngbt until m the 
end paralj i and numbness exi ted all over her 



Fie. Caie \ rav n ctures- of cervical renon after 
op^raton Note the slight widenm" of upper cervical 
canal In thi tilm the po lU n of the ilver shows the 
exact le el of attachment of the cv<t to the pinal cord 
The approximate ue of the evst i indicated bv dot* The 
pmou proces e> and laminx are mi og from the econd 
to the sixth mdu 1 e 

trunk and four extremities During this attack 
the patient again suffered agonizing pam m her 
neck and <houlder The paral> i was not absolute 
— enough xoluntarv power remaining to enable the 
patient to work herself around in bed There vxere 
no sphincter difficulties Recoverv again set m 
wxth great rapiditv and thi time it was initiated 
bv a sudden sen-ation that something had hap- 
pened in the back of the neck W ithm a few dav s 
after this en ation occurred practicaU> all of the 
sv-mptoms had disappeared At no time had there 
beenanv headache fevir diplopia or other cramal 
nerve disturbance and no convubions or other 
manifestations of forebram pathologv After thi 
attack the patient s left hand remained permanentlv 
weak and never dev eloped as completeK as the right 
However during the 15 vears which intervened 
between this attack and her pre ent seizure it 
usefulne s m her occupation of stenographv was but 
little impaired Almo t everv summer since this 
attack the patient suffered from short periods of 
stiffness of her neck and some numbness and Pam 
and occa lonallv some mu cular weakne s in her 
left arm The«e abortive attacks aJnajs pa ed off 
however with rest in bed 

Present allack On Augu t i 10 < the present 
attack developed The "^quence m which the 
sjmptoms appeared was almost exactlj that of the 
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larli ratta ks stiff e k p ninth sho Mcr \ ak 
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right numb fir t on th right li flUw 1 bv 

pr a 1 to th 1 ft I thi lition ihep tiint was 
brought t th ho pital 

\ H / 4 It Ills p t op U n [ rhi s a 
summ V f r p itt 1 examinat ns made tluring th 
4 hours that th pati t a m th ho pit I bcfor 
an emcrg n op at on t a pcff rm <1 owing to 
th on tt f ncr asingU labor d isp ration ) 
Spontan ous pain and po lu t I r m pr f rcnfc 
the pati t h Id h r h 1 n fo arl tl ion \n 
mot on from thi pos t on sp c alU ant turn gof 
th h a 1 c us i xcru t gpain h hradnt I up 
the back of th tek to th oc put and do n the 
should rs S ctzing gh r g tie prts ure 
n the jugular in p c ] itat d m la attack of 
agoni mg pain Ihc lo r ce cal v rl b a. e 
utelv t n !e 

Respiration Th b cathing as cl \ It d a 
phragm tic th no participation f the nt rc tal 
mu cles Dur ng th 4 h u f ol set ation th 
br athing b cam gasp g 1 1 bor <1 
C am 1 n Ih c r s cntiall nin ol d 


n the p Th rc as modcrat pa 1 c o g 

tion of the fundi without 1 ati f the I sc 
obs rati n of th ir margins The fact th t the 1 ft 
tel d d oped 1 th t the left pupl as small 

than the r ght ugg te I p t u e on the I ft ce v 
cal cord Ihelcftsd of the face was mo c flu hed 
tha th right 

M to po er There t as Im st ompl Ic los 
of oluntart motion n all fou ext cm I the 1 ft 


a m and leg p s rving a 1 ttle more f motio 
than the r ght but th exact nltio ai 1 from 
hour to hou D spite th f t that th 1 ft arm 
as slghtU 1 in ol d th time th carle 
attacks had left this arm and hand markedb sm lie 
than the right glo measu ments sh g th 
right 3 centimete s larger tha th left ( t the ag of 
Q the difference as nl> centimeter s ) Th s 
difference seemed to be due more to u norm failu e 
of development of all of the mu les and b ncs of 
the left upper trem t> than t devei pmcntal 
failu of anj special muscle g oup Th 1 ft arm 



I 0 b t of th j t w 11 f om C 3S 

Irml / k mdtiladi Th pthel I 
I V I d f mooth m k 1 d 1 t d Wood sels 
bmph d 1 scat! d gla d e II W 


and h nd la> m p rtial fl tor spasm much of th 
time It CO Id b \ akh 11 ed at the elbo a d 
som lu tar\ mol n of the fing r as possible 
The ght was llacc d an I motio less The patient 
c uid tl X both I g \ e kh at th h ps and knee 
th 1 ft mo e than the right and while fr e motion 
of th left to s as possible non as p sent on 
the ght sid \t the time of e ami atio ther 
f r although th parahsis had begun on the left 
id It ha 1 become m re profound on the r ght 
Dp fl xe and 1 nus All of th deep reflet s 
ma kedh hjpc acti e Clonic phenomena we e 
tl c ted in b th rms a d in th fig rs of both 
h nd but sp cialK on the left In both lo er 
extr m li s gluteal patellar and a klc do us could 
b el cit I b t this er mo e susta ed on the 
I ft than on the right d The e cion c esponse 
\ ere r a Ul> nhibit d b\ pinch g the k of the 
limb in hich thc\ e e occu r ng The r ght side 
\ as mor fla c d the left mo e spastic 
Sup rficinl n 1 a s c at d reflexes Abd minal re 
Axes r absent Gentl st mulation of th sole of 
the foot produced intenselj actixe positive BabmsU 
respons s a dth ide spread f the sen tivezon 
asevid ncedlj th p esenccofpo itive Chaddock 
Oppenhcim and Go d n ph nomena A ar et> of 
u ntrollabl associated refl x phenom na could 
be p due d b> si ght st mulatio f the sk n (e g 
pi ch g) esp Uv on the left sid b I a\ on th 
right Of such a n tur was the inhibition fclous 
b> gentl p nching of the act ve limb M vigor 
us p nching f the lo er trem tv cau d marked 
ip il teral fl r spasm (def n ve r flex) w lb 
CO / I I ral e t sio 1 (Ph llipson refle ) a d sim 
lar stimulat on of the upper limb ca seel ipsilateral 
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Fig 0 Another irea of the c> St wall of Case x 75 
lormaln ZenWer mordant hxmato ylm cosin Here the 
epithelium is seen to form deep branching in\a inations 
throu h the la> er of smooth muscle and 1} mphoid mfiltra 
tion Still deeper are seen mucous and serous gland fat 
cells etc 

extensor spasm of the arm with flexion of the hand 
and sometimes a spread of the response to include 
flexion of the ipsilatetal leg with contralateral exten 
Sion Itisperhap significant that there was spread 
mg of these in\oluntary associated reflexes from the 
upper extremities to the lower but nol vice xersa 
There were also frequent attacks of spontaneous un 
controllable movements from time to time occurring 
possibly on the basis of accidental skm stimulation 
Sudden violent extension of the arms with flexion 
of the fingers at the proximal joints was cspeciillj 
frequent 

Objective sensory disturbances All disturbances 
of sensation were found below a line which ran from 
the top of the acromion on the shoulders to a point 
2 inches below the episternal notch on the sternum 
corresponding roughly to the lower limits of the 
sensory distribution of the third and fourth cervicals 
Below this level she presented a more or less typical 
Brown Sequard sensorv dissociation Heat cold 
and pam were grossly impaired all over the right 
side below this level but were less impaired on the 
left w hereas position sense w as only partly impaired 
on the right side but Was more grossly affected on 
the left 

Minor symptoms The patient had suffered from 
chronic constipation for some time and for 2 days 



Fig 1 1 A clump of cell which resemble gan 1 on cell 
from Icep in the c> t wall of Case : x 650 I ormalm 
Zenker mordant hematoxylin eosm 


had had urinary retention so that catheterization 
was ncccssarv on admission The skin showed 
excessive dermatography and even gentle pinching 
caused a rapid development of subcutaneous ecchy 
moscs The patient was extremely obese The left 
side of the body was warmer than the right 
Summary A young woman 27 years of age had 
had recurrent attacks of paresis of extremities with 
subjective sense of numoness in trunk and limbs 
On admi sion to the hospital she had almost com 
plcte paralvsis of all four extremities and of the 
intercostal muscles with extreme hyperactivitv of 
reflexes the greater reflex hyperexcitabihly being 
on the left side the greater loss of voluntary motion 
on the right She suffered from constipation urinary 
retention and vasomotor skin disturbances (i e 
dermographism ecchy moses and uneven distribu 
tion of skm temperature) Root pains extended up 
the back of the neck and down the shoulders and 
were intensified by coughing sneezing or com 
prcssion of the jugular veins Below the level of 
sensory distribution of the fourth cervical nerve 
there was marked diminution of all cutaneous sen 
sation — with a tendency to a Brown Sequard disso 
ciation — le with pam temperature and light touch 
more involved on the right and paralysis and posi 
tion sense more involved on the left 
Impression Compression of the cord at the lev el of 
fourth cervical most marked on the left side With 
the recent experience of Case i in mind the sugges 
tion was ventured that this might prove to be a 
similar congenital cyst either with or without 
association with spina bifida 

Pre operatne course On the afternoon of Septem 
berg the day following admission the p iticnt was 
taken to the X ray room to have films made of her 
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cram m a I r n H I r I t mi tu hi 1 
benrapiJ) i c a a ) hi rcumWnt on ih 
table h b gan ha ing gr atl mbarras <J | 

rat on id ntl fr m in 1 mcnt f her phr ni 

ti D Cu hing ho had t s v l c ami c I 
the pati nt summon i anJ r all mg the ur 
Rent nature of tli on 1 1 on he f h th t immc Int 
ntervention a impcrati It as hi impres ion 
that th ugh tht, svmpi ms pointed too n\oJ» 
ment thr at ning the f urth cal 1 \ 1 the 
le ion might cU enough be s h gh as ih fo m n 
m gnum Accor lingU plans made for an 
emetg nc lami ctom\ und 1 1 anasthesia f 

th enti e cal spin It $ n t until th opera 
t n w s n progr s that th \ a> pi tes were 
de eloped and report d upon h ng a tl fnit 
wideni g f th canal in th md cr ical I d 
(Fg 7 ) 

Op at I was 1 nc S pt mber 9 0J7 b\ Dr 

Cushing rh I cat nwa p fo m i with unusual 
d ffic lt\ pa tl> on a t nt of the patient sextr me 
be it\ pa tly b ca s f h r respiratory diff ulti s 
which n face do n p s I n t nd d to uic ease but 
more particularly becaus sh ma f ted through ut 
th opcratio the sam hsmo h gic tendency 
\ h h h h d shown bv he proneness to ievelop 
sub ut n o e chvm es during her c aminations 
E er\ su f e 00 d blood almost constantly so 
that even after th emoval of th cyst a long tim 
as spent merely n checking this p sislent ble d 
g A laminectomy of th m ddle x eryical ert 
b £ ith partial remo ( f the oc ipital bon 
a und the fo amen m g um y s finally mad 
gre t care being exerci d le t the fr uma of the 
procedure increase the x t ng pressure symptom 


tr- ~ 



I jCJtdptfifmfm pot ftfi 
Knt hw I), 5oThbmt 

m mb th t 1 i f rm f th II th m 1 th 

Ic f bod f ll 1) d th fi la tp fth 

I fl Iml kgdmdthm 

I yl eo 


ihroughout this t d us an 1 haza dous p oc d e 
(h p t nt a most CO pe atuc \8e entsprovrd 
the m tuple lamin ct m\ was nn ce a ily esten 
SI though I g to th patient » short a d thirl 
ockth a non too mu h room for the m a pu 
Inti 1 th I ton \\ hen th lu a opened s 

t so 0 al g CM h t mo hich u de lay the 

partly dhe ent ara hnoid membrane {Fig 6) a d 
s t first mi taken for a mening m as e posed 
It lay about t th c nter 0! the operated field 
iJim Jv at about th th J fourth r icaJ s gme tal 

I ycl An alt mpt to fr e this t mor cau ed it to 
ruptur 11 g th escape of a ticky vy c s 

II id h h \ as mainly lear withafe g e\ treks 
through It The llu d as aspirat d and amned 
a in th olhe case by the sup a ital m tb d 0' 
babin ( sJ It pro ed to contain mu andclatel 
cell hicb y ere identical in structure ith those t 
Ca i(Figi) Theba c of the c st so den el 
adh r nt t the 1 r al s rtac f th co d 0 er a 
sm 11 ar a that it could not safely b r mo ed in lU 

nt cly Th fre d po tl n f th \ t w il 5 
burned yyith Ih le t surgical k f s d se to itt 
atta hment a a po iblc (I ig 8) The enti e 

op ration h h last In rh 7 h u s ptr 
fo med hi fly under no 0 am Eth h d to br 
g yen for a br ef interval (about 20 m n te ) h le 
the cyst it elf was being dislodg d forth matvpuh 
tion caus d int n pain hi h cun u ly enough 
asu ually ref r dtohe stoma h T ardtbeeni! 
of th op at on as a precautionary measure 
transf sion of 50 ub c cent met rs of blood was 
giy n Th o gh ui the oj e ation the pat ent 
talk d natu ally a d cheerfully e cept forth shot 
p nod f pa n ju I before the adm ist at ja 0 
ether D Cush ng op atiye sket h (Fig 

sho ing the posit on of the cyst and hat h« 
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thought ought to have been done v.ith it (Fig 6 C) 
to lessen the likelihood of recurrence is gi\en here 
^ith The c)st vas fixed in formalin 
Histological examination This c>st was relatively 
heavj walled (Fig 8) varying between i millimeter 
and 2 millimeters in thickness \ tewed from the 
inside it was seen to be split b> ndgts and grooves 
into an irregular cavitj At one point however the 
wall reached a thickness of nearlv 3 millimeters 
Sections w ere cut through cveral regions and stained 
as in Case 1 As in the other evst the thinner areas 
were relativelv simple toward the lumen was an 
epithelial lajer consisting of low cuboidal to high 
columnar cells Outside this lav not onlv connective 
tissue but also long flat bands of smooth muscle 
(Fig q) On nearing the thickened zone groups of 
glands were seen (Fig 10) and complex branching 
invaginations of the epithelium (I tg lol Finally 
m the widest area were great masses of lymphoid 
tissue (Fig 9") abundant smooth musclt bands U igs 
Q anl 10) many blood vessels some cartilage (Fig 
la) and — as m the other — quite extensive inter 
stitial hiemotrhages with some evidence of acute 
inflammation Manv small bundles of myelinated 
nerve fibers were found and in one aiea large round 
cells which resemble nerve cells (Fig 7) but since 
special stains for tigroid substance and ncurofibnUa: 
were not made because of the fixation their positive 
identification is open to doubt Next to the lumen 
of the cv St was an epithelial lay er of pseudo stratified 
columnar cells with ciUa and pointed tails leading 
centnfugaliy towardabasementmembranc(Fig 
In the connective tissue near the meningeal surface 
were occasional solidlv calcified blood vessels form 
mg typical psammoma bodies 

Postoperati e course An immediate and dramatic 
return of function began even before the patient 
was removed from the operating table \oluntarv 
flexion and extension could bt performed weaklv at 
both wrists there was free movement of the fingers 
flexion and extension of the ankles flexion of the 
knees and a beginning return to thoracic respira 
tion 

During the succeeding 4 hours the improvement 
went on hour by hour Full participation of the 
intercostal muscles in the movements of respiration 
recurred Micturition was possible Voluntary 
movements of the extremities became increasingly 
free with the greater improvement taking place 
first on the left vide and m the distal joints of the 
limbs The overactivity of the deep reflexes dim 
inishcd the clonus phenomena were lessened and 
the abnormal re ponses to cutaneous stimuli under 
went a similar change Sensation on the whole re 
turned more slowly than motor functions There 
was however someimprovemcntmscnsationwithm 
the first 24 hours and this brought into clearer 
relief the difference which had been observed before 
the operation between the distribution of the defee 
tive cutaneous and deep sensations Thus the per 
ception of all cutaneous stimuli (touch pain and 
temperature) improved markedly on the left side 


but not on the right while the recognition of pas 
mov ement of the limbs became more accurate on 
right side but remained wholly impossible on 
left After a few hours of pronounced vasomi 
disturbances with elevation of temperature an 
recorded axillary ttmpcratvire that was 1 degtei 
higher on the right than on the left side all of 
disturbances of the autonomic nervous system 
minished The left pupil became nearly as larg 
the right although the left enophtbalmos contin 
noticeable for nearly 10 days 

Seven days after the operation the improvert 
m voluntary motion had become striking 
Babinski reactions were negative the deep refl< 
upon the left side alone were still hvperactive 
clonus was very inconstant There was impn 
meni in all of the sensory responses but the sens 
dissociation was still marked 

Fourteen days after operation the patient w 
her first letter and walked a few steps with as 
tance In everything except position sense on 
left side there now was marked improvement 
this one defect continued relatively ummpro’ 
even at the time of her discharge Of the mvolunl 
reflexes already desciibcd onlv the tendency tofii 
clonus m the left hand now persisted but ctr 
new observations were made of reflex hyperc^ 
ability in this region 1 e involuntary contrac 
of adjacent fingers when anv one finger was fore 
extended involuntary flexion of the thumb 
forceful flexion of the middle digit (Mayer 8 refl 
etc 

On October 3 cutaneous sensation was norma 
the left side and had shown marked improveit 
m the right atm although not m the right 
Sense of position was normal on the right but 
seriously impaired on the left The patient wa! 
freely dressed herself fed herself and wrote v 
fair case She did not feel up to her normal stren; 
however and all of these activities fatigued 
Involuntary reflexes had almost disappeared 1 
the arms although they still persisted in the 
hand The Babinski responses were usuallv nega 
on both sides although an equivocal response cc 
sometimes be obtained from the left foot A poi 
sustained ankle and patellar clonus was still tc 
observed on the left but not on the right and 
though there was no crossing of reflex respoi 
from the left to the right side stimulation of 
right patella caused slight contraction of the 
adductors The defensive reflexes had almost 
appeared Finally it was striking that the 
Achilles tendon was still acutely sensitiv e while 
tight was almost antcsthetic so that it is cvic] 
that deep pain follows cutaneous pain pathw 
and not those of deep position sense 

October 12 The patient was discharged At t 
time she w as making slow but steady progress 
her final examination it became clear that there t 
associated with her defective muscle and joint sc 
on the left side a marked impairment of two pc 
discrimination and an almost total astercogne 
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Both of these sensorj functions were unimpaired on 
the light side 

On February II 1928 the patient reported that 
she had been back at her old position as stenographer 
for 3 months but that she still became fatigued 
easily and that her left arm hand and leg were a 
little weak and clumsy In walking her balance was 
still slightiv insecure and she continued to use a 
cane Neurological cTammations by local physicians 
showed that the left abdominal reflexes were still 
absent that the knee jerk on the left side \ as still 
exaggerated and that there was a tendency to ankle 
clonus on the left Earlier reports from the patient 
bad showed that the astercognosis on the left side 
was improving 

In a later report written on March 8 1928 she 
states My walking has greatly improved 1 can 
walk quite a little faster and am much more sure on 
my feet and use the cane only when it is extremely 
slippery I seem to have a great deaf more con 
lidence in my ability to stand on my feet but I do 
stagger a little occasionally that is 1 am apt to lose 
m> balance if I do not watch myself but as other 
people also notice that I walk better and I do 
m>self I know there IS an impro ement I am watt 
mg anxioush for spr ng and clear sidewalks 

Last night 1 went through the test of identifying 
objects in m> left hand and was able to name every 
one I believe there were about a dozen I am able 
to move things around in my hand and thus feel of 
them with my fingers which of course makes it 
much easier to ident !> them I do not believe that 
my hand is >ct back to where ic was before this last 
illness but it 1$ becoming more useful all the time 
and if I could but v alkali right I \ ould not complain 
at all W e also tried hot and cold glasses on ray legs 
01 course m the left leg I could tell both heat and 
cold immediately but in the right the sense of beat 
was still a little ha y although I could tell the cold 
glass at once That sense of feeling also bad im 
proved over the last t me I was also able to tell 
every direction that my toes were moved m except 
once in the left foot I missed but cwdently my sense 
of movement in that foot is improved So taking it 
ail in all 1 consider that there is a deaded improve 
ment What do you think? 

I St U have the pain between my shoulders and 
in the back of my neck when overtired but never 
unless I ha e worked too hard I really feel that 
I can not ask for shorter hours as I work only from 
8 45 A u to 5 p M with an hour and a half for lunch 
and I feel that they pay me too well and have been 
len ent with me for so long that I must get all the 
work done that there is to do and I do not believe 
that I will have it when I have gotten stronger I 
am sorry that I can not report any loss of weight I 
am afra d I am not ve > good at dieting etc 

DISCUSSION OF THE PRE OPERATIVE AND 
POST OPERATIVE COURSE OF CASE 

In this attack, as in the earlier ones the 
paralysis appeared first and persisted longest 


on the left side Nevertheless durin the 
height of the process it was the n ht side 
which showed the more profound loss of 
power The left side also showed from first 
to last more marked reflex hyperexcitability 
than the right The explanation which 
naturally suggests itself for these seemm Ij 
paradoxical facts is that the right side suffered 
the more recent injury and hence manifested 
the flaccidity of spinal shock while on 
the left side w e w ere presumably dealin with 
a condition of chronic impairment of the 
upper motor neurones spinal shock havin 
long since passed off 
The distribution and recovery of sen or) 
impairment were particularly instructive 
There is much confusion m the clinical 
literature concerning the Brown Sequaid 
syndrome In his Course of Leclures on ike 
Phystolo^v Pathology of the Central 
Nmoiis System delivered at the Royal Col 
lege of Surgeons m England m May 1838 
(I hiladelphia i860) Brown Sequara deals 
at length wnth his experiments upon heim 
section of the cord m animals and discusses 
the clinical correlations of his ph>siolo<ncal 
observations Here he describes clearly the 
effects of transecting half of the cord below the 
decussation of the pyramid# (e g hij>h in the 
cervical level) Thus on pagein hesajs 
In a spinal cord an alteration m a lateral 
half produces hypemsthe la and paralysi of 
movement m the corresponding side behind 
the place of the alteration (that is caudal) 
and the loss of sensibility without the lo s of 
movement m the opposite side (see 3 H 
si) Again onpagesoo he says Below 
the decussation of the pyramids a lesion in 
(half) the spinal cord produces paralysis in 
the same side and anTsthe la in the opposite 
side This IS the simplest manifestation of 
the Brown Sequard syndrome A usual cor 
relation which was apparently not recOoHized 
by Brown Sequard or at least is not men 
tioned in his work is theloss of position sense 
on the same side as the lesion Further 
analysis of the syndrome has been given by 
many subsequent writers notably S^tten 
helm (28) Fuernrohr (13) and kton (22) 
This patient showed clearly this dassia 
dissociation her paralysis appeared first on 
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the left side whereas the defectu e cutaneous 
sensibility w as first noticed on the right Dur 
mg the height of her illness the picture was 
recognizable although somewhat confused 
but again during her convalescence and at 
discharge the fundamental distribution of 
s> mptoms was in accordance with the classical 
law Her chief motor w eakness w as again on 
the left side and her reflexes w ere exaggerated 
on the left On the right side her motor power 
was practicall> normal but there remained a 
marked diminution m the acuity of her re 
sponses to pain temperature and touch 
Furthermore muscle and joint sense the 
fibers of which fail to cross withm the cord 
itself was def ectiv e on the side of the greater 
motor difi&culty (left) 

Despite the loss of kinesthetic and postural 
sensations from muscles tendons and joints 
of the left side painful sensations from these 
structures (as from pinching the Achilles 
tendon) were acutely perceued on the right 
side deep pam was markedly diminished along 
with cutaneous pain The fibers which 
mediate deep pam must therefore run m close 
proximity to those of cutaneous pain It is 
significant that even with normal acuity of 
the sense of light touch on the left side the 
patient had nevertheless a high degree of 

posterior column astereognosis and a 
marked loss in power of discriminating two 
points 

Careful analysis of this patients post 
operative course shows that the \anous 
sensory and motor functions returned i« ihe 
rrerse order from that in winch they dts 
appeared The left arm (though affected 
early) was the last to become completely 
paral>zed and it was the first to come back 
following operation Similarlj the left side 
was the last to become numb to pinprick and 
its sensation returned v erj much sooner than 
did the right This indeed one would expect 
on a prion grounds 

It is also significant that throughout her 
period of recover) molor functions tended to 
return more quickly than sensory and of the 
components of sensation the slowest to recover 
completel) were the more highl) developed 
qualities of sensation such as light touch and 
the abilit) to perceive the texture of materials 


Pain on the other hand, returned more 
rapidl) This is important for it is known 
that pam is mediated by fibers of small 
diameter, and these being less susceptible 
to compression than larger fibers (Gasser and 
Erlanger 16) are likely to be less affected by 
a tumor than the larger fibers which mediate 
muscle sense and other of the more highly 
discnminahv e qualities of sensation It ma) 
be emphasized also that pressure upon bundles 
of conducting nerve fibers such as those of 
the optic nerv e and spinal cord may serv e to 
interrupt the passage of impulses without de 
struction of the structures themsclv es 

TIIE GENESIS OF THE CYSTS 

Both c)sts were lined b> ciliated columnar 
epithelium with a subjacent lajer containing 
mucous and probably also serous glands 
The vvall of the cyst from the two >car old 
infant had remained fairly simple connective 
tissue bloodvessels a little smooth muscle a 
few nerve fibers and occasional poljmorpho 
nuclear neutrophilic leucocytes were all that 
could be found The cyst from the '*7 )ear 
old patient with a history of four or five 
attacks due evidently to increase m size of the 
c>st with resulting compression of the spinal 
cord had a more complex vvall Here the 
smooth muscle was well developed and abun 
dant and patches of cartilage had also formed 
There was evidence of recent infiltration with 
polymorphonuclear leucocytes and of a more 
longstanding accumulation of lymphoid cells 
not unlike atypical lymph follicles There 
were also nerve fibers and possibly a few 
ganglion cells 

The classification of these cysts depends 
in part upon which of all of these elements 
are held to be part of the primary beteropla 
sia and which are looked upon as accessory 
supporting or infiaimnator) adjuncts Cer 
tainly the ciliated epithelium and the glandu 
lar elements are part of the pnmar) tumor 
and It IS difficult to regard smooth muscle 
and cartilage as purely reactive m origin 
The C)sts must therefore be looked upon as 
teratomatous m nature 

There has long been a feeling of uncertainty 
as to the nature and origin of c>sts which are 
hned with abated cells Within the skin itself 
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ectoderm rarel> gi\cs nse to c>sts containing 
ciliated cells Hess (i8) has reported one 
case For the most part such cjsts arise only 
in case an entodermal \estige (branchial 
clefts neurcntenc canal etc ) is the probable 
source of the tumor (Mallorj 23) 1 he mor 
phological similant> of the linings of such 
cjsts to the epithelium of the upper rcspira 
tory tract and of the fetal gut has impressed 
man> obser\ers and when as in these two 
cases mucous and serous glands ha\c dc 
\ eloped the analogs — particularU to re pir 
ator> epithelium — becomes c\cn more stnk 
mg It is ne\ertheless difficult to understand 
how a true implantation of entoderm can 
occur on the lower cer\ical or upper lumbar 
region of the spinal cord One is therefore 
forced to consider aUtrnati\e interpretations 
The second possibilitj which suggests itself 
IS that the cjsts were formed during the 
closure of the neural tube b> a fortuitous in 
folding of ectodermal cells One must recall 
howcaer that the ordinar\ dermoid or 
epidermoid c>st of the central nervous s>stem 
15 lined by stratihed squamous epithelium 
the central ca\it> of the c>st containing a 
mass of desquamated fatt> cells and often 
cholesterm (whence the name choltstea 
toma ) As is well known such c>sts roa> 
also contain hair their surface moreover is 
often pale hard and glistening — which con 
dition has given rise to the other name cur 
rent for such neoplasms Tiimeurs Perkes 
With these tumors the two c>sts described 
here have little in common (see Bailc> 3 
Bailey 4 Cushing 7 Horrax i) 

A third alternative is that our osis repre 
sent ciliated fetal epcndjma Although the 
successful outcome of the operations made it 
impossible to establish the inner relationship 
of the cysts to the central canal of the spina! 
cord the direct connection of the cjsts with 
the surface of the cord suggests that thej 
might hav e arisen bj an extramedullary out 
pocketing of the central canal — an extra 
medullarj sj rmgomj elia (see Andre Thomas 
and Querej i) This neurogenic interpreta 
tion receives some support from the finding 
of a clump of what appear to be ganglion 
cells in the wall of cj st 2 and of bits of nerve 
fiber in both However no ghal elements were 


present and such an explanation fails to 
account for the presence of mucous and serous 
glands associated in normal structural rela 
tionship with an cpendjmal derivative 

The final possibihtj acknowledges our in 
ability to make any of the preceding theories 
harmonire with all of the facts and suggests 
merely that any type of fetal epithelium 
whatever its origin may under special un 
known circumstances develop columnar epi 
thclium possessing cilia If this is the case 
the effort to find close analogies in adult 
li sues IS obviously useless 

Ihough inclined toward the last of these 
various hypotheses we find ourselves quite 
unable to make a definite choice without the 
further information which could be gamed 
only at necropsy 1 he c\ sts may therefore 
be looked upon as teratomata wath entodermal 
epithelium and gland to which have been 
added ectodermal elements (nerve fibers) and 
mcsobhstic Structures or they may be 
thought of as dermoid which for unknown 
reasons have undergone a type of epithelial 
and glandular development which is rare m 
the central nervous system and which have 
added a mcsoblastic component or finally 
they may be interpreted as ependymal in 
origin with cpiblastic (glandular) and meso 
blastic additions 

LITERATURE 

A careful search of the literature has re 
vcaled no record of cases which are exactly 
comparable to the cysts reported here A 
few instances of tumors have been gathered 
together however because they have features 
which suggest analogies to the e two cases 

In 1866 Eberth (9) described a cyst im 
bedded in the occipital lobe of the left hem^i 
sphere The cyst was club shaped and the 
narrow canal of the handle stretched 
toward the occipital pole of the posterior horn 
of the lateral ventricle finally merging with 
the ependyma of the ventricle by a solid 
stalk This cyst was lined by a columnar 
abated epithelium and Eberth believed it to 
be a heterotopic bit of ventricle m which me 
ependyma had retained its fetal cilia He 
OTinments that as frequent as are cy sts m the 
bram with a lining of flattened pavement 
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epithelium so rare are c>sts ^\ith a columnar 
ciliated lining ^ 

In 1887 Strassmann and Strecker (29) dc 
scnbed a poljcjstic tumor of the choroid 
plexus of a three year old boy The cyst walls 
contained ganglion cells nerve fibers glia 
connectiv e tissue smooth and striated muscle 
h> aim and fibrous cartilage bone fat acinous 
and tubular glands with cjlindncal epithe 
hum blood vessels and hoiraorrhage The 
c>sts were lined by single layered and strati 
fied epithelium and m some instances the 
epithelium was ciliated Presumabl> this 
latter t>pe of epithelium was composed of 
columnar cells but the structure of the epithc 
hum of the cjst as a whole is not made clear 
Nor IS it clear whether the glands were of the 
t>pe of mucous glands 

In 1894 Arnold ( ) described an anomaly 
which was found at autops> m a child that 
died shortlj after birth There was a spina 
bifida with a huge double external cyst The 
inner c>st was composed of a m>elomcmn 
gocele the wall of which contained nerve cells 
and gha muscle fat glands and cartilage 
The c> St was lined with c> Imdncal epithelium 
which was continuous with the ependyma of 
the central canal The presence of neural 
elements m the wall of a m>eloccle is of 
course to be expected and the accompanying 
development of mesoblastic tissue might well 
be interpreted as a response to the need for 
support of this anomalous structure The 
presence of gland like elements however sug 
gests a relationship to our two cases especially 
to the child with the spina bifida occulta 
Unfortunately the exact nature of the&e glands 
IS not made clear 

In 1896 Saver (26) described a large 
nodular and cjstic tumor which was found in 
the third ventricle of a 7 weeks old child 
attached only to the tela chorioidea This 
tumor contained neural elements epidermal 
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elements (glands cjsts etc) muscle and 
cartilage The exact nature of the c>st epi 
thelium and of the glands is not made clear, 
but the occurrence of such a tumor at this 
point of mid dorsal closure of the neural tube 
IS in man> wa>s analogous to the two cjsts 
desenbed m the present report 

Rosenthal in 1898 (24) described an intra 
medullary tumor which he called a neuro 
epithelioma gliomatosum microc> sticum The 
tumor was in the low er dorsal cord and seemed 
to have connections both with the central 
canal and with the meninges It contained 
multiple c>sts and canals which were lined bj 
cjhndrical epithelium on the free border of 
which occasional cilia were seen The tumor 
terminated above in gliosis and below in 
ghosis and a s> nngom> elia of the central canal 
The cells lining some of the cjsts suggest 
ependymal derivation but other c> sts as seen 
m the illustrations are gland like with al 
buminous contents (Rosenthal) Whether 
this tumor is m any sense analogous to the tw 0 
under discussion here is doubtful because of 
its intramedullary position but the gland like 
appearance of some of the cysts and the 
meningeal attachments make it possible that 
It could be a similar tumor which has become 
infolded within the cord itself 

In 1898 Fracnkel and Benda (ii) described 
a group of multiple cysts which seemed to 
arise from the meninges but which nev erthe 
less were lined by an epithelium which sug 
gested ependyma It is not clear whether 
thebe cysts actually attached to the cord it 
self 

In the same year Trachtenberg (30) re 
ported a case which is relevant onlv because 
it affords a sharp contrast to the essential 
structure of these two cy sts The patient had 
multiple tumors of the arachnoid over the 
dorsal surface of the cord from the cervical 
region to the cauda equina 1 hesc tumors were 
small nodules containing a soft yellowish 
pulp within a thin wall The thin walls were 
made up of connective tissue without epithe 
lial covering smooth muscle fat balls of 
horny epithelial cells and sebaceous glands 
These glands were lined by stratified squa 
mous epithelium only two small glands were 
seen near the others with columnar epithe 



310 


SURGERY GYNECOLOGY AND OBSTETRICS 


Jium but v,ithont dear lumina The author 
believes these to be tjpical multiple dermoids 
of the central nervous s>stem and thc> show 
the structure which is characteristic for the 
usual dermoid tumors of this region m con 
trast to the tumors reported here Similarly 
Hale White and Fripp s fiy) dermoid (con 
taming stratified epithelium sweat glands 
and hair follicles) at the third dorsal level has 
little m common with our cases Herzogs 
(19) epend> mal cj st of the cerebellum did not 
contain ciliated cells 

Inigos Saver (27 Case 3) reported another 
tumor of the leptomeninges which filled the 
lower lumbar and sacral canal with a large 
jell> like cjstic mass which was lined bv 
papillx of tall epithelial cells Any connec 
tion with the cord is not ckarly demon 
strated but the author sugge ts. a possible 
origin in the hlum tcrminalc and bcliev cs that 
the epithelium ma> be epend>mal m nature 

In 1904 Bittorf (6) deacnbed m the dorsal 
cord of a 55 jear old man a tumor which la> 
m the subarachnoid space attached to the 
spinal cord Itwasc>stic and was lined by 
cubical or cylindrical epithelium which was 
stratified at places A cuticle or possible cilia 
could be seen (the material was imperfectly 
fixed in formalin) Ihe cy&ts were m con 
tinuity wath syringomyelic cavities within 
the cord At a slightly low er lev el of the cord 
a neuroma like nodule was seen which recalls 
the similar associated defect which was ob 
serv ed at opcrationin the first of our two cases 

Andre Thomas and Quercy (i) reported a 
similar case in igi but unfortunately no 
clinical details were available A cyst com 
mumcating with the central canal of the 
spinal cord at the sth or 6th cervical level 
(causing the cord in this region to be ex 
tremely flattened) was found to contain glial 
elements (superficial) connective tissue stn 
ated muscle many bloodvessels and was lined 
with typical polyhedral ependymal cells but 
no mention is made of their being ciliated 
There was also a dilatation and gliosis of the 
central canal from the cervical to the lumbar 
region 

Bielschowsky and Unger (5) describe fvvith 
full climcal details) a somewhat similar case 
of extensive ghosis and syringomyelia asso 


aated with a teratomatous area m the upper 
cervical cord which contained in rowm 
hairs with foreign body giant cells and 
several small cysts lined with skin like 
epithelium The case came to necrop y fol 
lowing operation and was carefully studied 

Frazier (12 p 513) mentions having oper 
ated on one teratoma and two dermoids of 
the cord and Elsbcrg (10 p 248) states that 
he removed a spinal cord cyst but no 
clinical or pathological details are given con 
corning any of these four cases 

Finally without venturing anv answer 
the quo tion may justly be raised whether 
these cysts have any relationship to the 
papillomata of the choroid plexus dcscnbed 
by Davis and Cushing (8) One must allow 
for the fact that the papillomata arise vnthin 
the ventricle and develop an abundant voJ 
lous like structure whereas these cysts if 
pushed outw ard from the canal could develop 
only a limited papillary infolding mthm the 
confines of the tense and distended sac 
Nevertheless except for the lack of cilia 
there arc striking resemblances in the cell 
morphology and granulation of the epithelial 
layer of the papillomata and of the cyst 
Moreover it is striking that it is in tumors 0! 
the choroid plexus or tela chonoidea which 
have attaint a somewhat more complex 
structure than these desenbed by Davis and 
Cushing fi e those of Strassmann and 
Strccker and of Saver 1896 qv above) that 
malformations most closely resemblin" our 
two cysts have been reported In any case 
it seems justifiable to conclude that the whole 
line of dorso medial closure of the neural tube 
IS a region m which a teratomatous or det 
mold tumor of the central nervous system 
may form which is unlike the usual dermoid 
of this organ in that it may contain a ciliated 
qiithehum resembling fetal ependyma ele 
ments which are clearly neural and other 
quite unrelated structures such as gland 
smooth muscle and cartilage 

SUWUARV 

Two cases of teratomatous cysts of the 
spinal cord are described which were sue 
cessfully removed at operation Both con 
tamed abated cells The first patient a 
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child of 2 jears v.ho came under observation 
because of imtabilit> and tender abdomen 
gave a histor> of always having dragged its 
right foot Repeated lumbar punctures at 
tenth elev enth dorsal v ertebr® level ga\ e 
thick egg white fluid filled with ciliated 
cells At operation a large flattened c>st was 
found extending from tenth dorsal to fourth 
lumbar \ ertebras HistologicaU> it prov ed to 
be a relatively simple teratoma lined wath 
ciliated columnar epithelium The child re 
covered and became sjTnptom free 
The second patient an unmamed female 
American of 27 had had five attacks of left 
hemiplegia with pain m left cemcal region 
and Brown Sequard dissociation of sensation 
in trunk and extremities (pain and thermic 
sense absent on the nght loss of position 
sensation on left wnth astereognosis) at vary 
ing intervals since the age of two Her pres 
ent attack developed into an almost complete 
quadnplegia with an upper level of sensory 
disturbance at fourth cervical and grave era 
barrassment of respiration Dr Cushing 
removed a cyst filled wnth mucus and abated 
cells attach^ to the left side of the cord at the 
third fourth cervical v ertebrte lev el Histolog 
ically this c>st was found to be a more com 
plex teratoma thantheprecedmg \nth changes 
compatible with Us greater age After oper 
ation patient had an immediate and dramatic 
recovery of power with marked though less 
complete return of sen'sation Both c> sts were 
congenital and probably represent ependymal 
div erticula of the central canal of the spinal 
cord 
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ORIGINAL FEATURES IN ARTHROPLASTY OF THE KNEE 
WITH IMPROVED PROGNOSIS ^ 


By rrcD H \LBrr md 

T O the patient with bonj ank>losis of 
the knee a functioning joint with ade 
quate mobility and stability is his 
object in seeking an arthroplastic operation 
hether or not the surgeon follows anatomical 
contours in modelling the new joint does not 
interest him so long as the joint functions 
It has been found by Allison and Brooks that 
It is absolutelj impossible to duplicate expen 
mentallj or in surgicallj constructed joints 
at the knee the normal gliding of the articular 
bone surfaces This being true and as at 
tempts to approximate the contour of the 
normal joint are so often followed b\ lateral 
instabilit) I have devased a technique based 
on well known mechanical pnnciplcs which 
Ignores the normal contours of the joint and 
provides both mobility and stabilitv It has 
given excellent results in lo cases 
In the bone modelling wide V shaped m 
cisions replace the usual attempts to follow 
normal bon> contourswhen viewed antcriorlj 
(Pig i) The convex wedge shaped plane 
surfaces of the femur fit accuratel> into the 
concave wedge shaped plane surfaces of 
the tibia eight bearing forces the ipcx of 
the wedge shaped end of the femur so lirmlj 
into the tibia that the danger of lateral insti 
bility is practically eliminated and a defi 
nite!> improved prognosis is afTorded 
At the Sixth Congress of the Internitional 
Societj of Surger) held in London in 19 3 
arthroplasty w as one of the major subjects of 
discussion and It IS noteworthy that opinion 
was at that time divided between those who 
still believed arthroplasty of the knee to be 
extremely hazardous and those who felt that 
the field for its use was definitely enlarging^ — 
that to undertake it in carefully selected cases 
should no longer be regarded as indication 
of undue surgical boldness 

Eight countries were represented m this 
discussion 

Italy Putti France Tuffier Lenche 
Santy England Hey Groves Ireland De 
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ScD r\CS New \ ORE 

Couriy Wheeler and Stoney Czecho Slo 
vakia Jirasek Spam Ribas Ribas Sureda 
and Corachan Poland Jurasz a former pupil 
of I ay r and America RIacAusland Many 
good results were reported by Putti and 
Mac.\usland suggested certain changes m 
technique Jones and Lovett in the same year 
stated that the operation was still on trial (7) 
Up to s years ago my own attitude con 
corning arthroplasty to produce mobility in 
bony ankylosed knees (fibrous ankylosis will 
not be considered in this paper) was one of 
great conserv atism both because of personal 
experience and because of observations which 
I had made upon several of Dr Murphy s 
cases of arthroplasty which had subsequently 
come to me before and after his death These 
patients either had insufficient motion to 
satisfv them or more often the degree of 
mobility was satisfactory but lateral m 
stability was present and proved so trouble 
some as to offset the advantages of mobility 
In view of such results following Murphys 
excellent technique and of my experience 
with three personal cases prior to 1920 I 
adopted the attitude that a patient would 
have to persuade me into undertakin an 
arthroplastic procedure upon the knee In 
19 o I devised the technique described and 
applied it to two cases with good results 
between 1920 and 1922 nevertheless I kept 
a conservative attitude until 1923 when a 
patient (Case 3) for whom I had done an 
arthrodesis 4 y ears earlier for old tuberculosis 
of the joint returned and begged me to per 
form an operation to give her motion Her 
parent were equally urgent m their plea 
The tuberculosis had existed since the 
patient was 17 months of age The arthro 
desis had been performed when she was six 
teen At this operation the posterior part of 
the patella the infected posterior portion had 
been sawed away and the rest of the patella 
left with one half of its posterior cut surface 
m contact with the femur and one half with 
Ap 1 S 98 
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the tibn for the purpose of supplementing 
bone growth 'ind of "icting as a pedicle graft 
m producing the ank>losis Ihis procedure 
w as contrarN to the older methods in which the 
patella was enucleated but pro\ed \erj 
fortunate when the subsequent arthroplastj 
was attempted 

If e\cr m\ position was one of demanding 
persuasion to do an operation it was in this 
case as I was fuIK aware of the danger of 
causing a relapse of the old tuberculosis as 
well as of the unfa\orable prognosis marthro 
plast} of the knee Both patient and parents 
were however so persistent in their request 
that I finally consented to operate but onl> 
after assurance by all that I would be absolved 
from any responsibility or blame if the tuber 
culosis relapsed or the result of the operation 
proved unsatisfactory Quite contrary to 
my expectations the result was excellent 
There was adequate mobility and no lateral 
instability (Figs 9 10 ii) 

In the hoht of the good result in this case 
my point of view regarding arthroplasty of 
the knee changed considerably and I have 
since operated on 7 cases with goo<I results 
making a total of 10 cases 

With proper selection of cases meticulous 
attention to technique and intelligent post 
operative physiotherapy I believe that the 
prognosis for arthroplasty of the knee is good 
I he technique devised in the two earlier 
cases (ig o and 1921) was used m the case 
just described and has been followed in all 
subsequent cases It contains sev eral original 
features which dimmish the danger of lateral 
instability and make the early application of 
physiotherapy possible 

XUTHOR b TECHNIQUE 

A tourniquet is applied well up on the 
thigh so as to allow postoperatn e application 
of plaster of Pans before the tourniquet is 
remov td 

The knee is approached by a U shaped in 
cision m the skin and oft parts from the 
inner and outer aspects downward to just 
below the tuberde of the tibia It does not 
extend up the thigh as does Putti s incision 
The concavity is upward This U inasion 
gives the surgeon absolute uninterrupted 



Fip t Schematic drawm<' lateral view sagittal plane 
sho\ inR authors method of tnrninB up the ligamentum 
patcKc ith Its bony insertion the patella and the 
quadriceps tendon Note modelling of the bony elements 
of the JO nt 

access to all the parts involved m the for 
mation of the new joint and is therefore dis 
tinctly superior to the lateral approach Also 
It does not interfere with the important 
extensor apparatus above the knee as is 
likely to happen with the inverted U incision 
or lateral approach 

The technique of arthroplasty should be so 
designed as to allow passiv e and activ e motion 
at the earliest possible moment without 
danger of separation of important structures 
As the free gliding of the soft structures or 
extensor apparatus just above the knee 
joint IS absolutely essential to free motion 
and active control the severing and resuture 
of these structures as in the inverted U m 
cision ii> to be avoided for if thev are severed 
not only is there danger of union being m 
sufficient when one wishes to start exercises 
and passive motion as early as weeks after 
operation but because of the cross section 
severance there is danger of adhesions at this 
point between the gliding intramuscular and 
tendinous tissues ihese considerations lead 
me to choose an incision which does not 
section or traumatize these soft structures 
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abo\e the knte nncl to turn the p'^tclla up 
arc! rather than d ■)« nw ard i ad\ atcd b\ 
certain authors* 

When the knee is bein^ opened up care 
should be taken to leaae the skin llap o\cr 
lying the interior work as thick a possible 
so that the skin and line ol suture will not 
break down lollowing operation 

Before the patella is turned upw ird the 
Ii^amcntum patella, is detached with a gen 
erou amount of bone from the region ol the 
tibial tubero it\ in the dovetail manner in 
dicated in Figure i First two holes for later 
insertion of kangaroo tendon are dnlled one 
through the tibial tubero itj and one slightly 
posterior to it Then bv means of the motor 
saw and sm dl drill the tubercle of the tibia 
including one drill hole is removed with the 
Iigamentum patellx and the patella turned 
upward This bone plastic work is done verv 
rapidlv with the \lbee motor saw and be 
cause ol the dovetail mortice confonnation 
and the rapid union of closely titled broad 
bone surfaces to bone surfaces the surgeon 
need not question the detachment of the 
Iigamentum patella; — a question which has 
been raised bv MacAusland who considers it 
inadvisable to sever or disturb the patellar 


tendon or its attachment It is distinctU 
preferable to detach this tendon as trym to 
work around it involves unnecessary trauma 
to neighboring tissue slows up the operation 
and limits access to the joint 
It IS well known that bone unites to bone 
more rendilv and more firmly than tendon to 
tendon or fiscia to fascia The authors 
method of detaching the ligament takes ad 
vantage of this the dovetail mortice con 
formation being a further assurance of prompt 
union and of the prev ention against the pull 
ing awav of the tendon from the tibia even 
when bonv union has not taken place 
I rompt union obviates delay in the appli 
cation of postoperative physiotherapy which 
should follow within 2 weeks after the 
arthroplasty In marked contrast to this i> 
the union of a severed tendon to tendin 
which Is both slow and unreliable Putti 
method of nailing the Iigamentum patelli 
and tibial tubercle m place with a double 
headed nail does not insure as prompt or as 
tirm union and has all the disadvanta es 
which attend the introduction of forei«Ti 
bodies into living tissues In reviewing the 
literature I hnd that Kirschner ha success 
fully used a method somewhat similar to mine 
After the Iigamentum patellx has been thus 
detached the soft tissue and capsule are dis 
ected Irom the ank\losed joint to which 
the\ have become amalgamated and the 
whole mass — patella quadriceps and oft 
parts — turned upward exposing completely 
the anterior and lateral surface of the 
junction of the tibia and femur (Fif^ i) 

Vt this juncture the gliding of the lower 
part of the quadriceps muscle and its tendon 
upon the lower end of the femur is tested a 
well as their length If this tendon and muscle 
do not glide up and down satisfactorily and 
are not of sufhcient length plastic work 
should be done to lengthen the tendon as 
well as to biinj, about its satisfactory glidin 
on the lower end of the femur Thi is a very 
important feature of the operation becau e 
if the tendon is not long enough to allow 
postoperativ e flexion or if the quadneep 
tendon is not free seriou interference with 
postoperative physiotherapy or mobilization 
of the joint will occur 
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‘^e\erance of the quadncepb tendon or 
muscle becomes unnecessar> ^^hen m^ tech 
mque is used and this is \\ell since se>er'ince 
necessitates the suture of soft part to soft 
part fascia to fascia and muscle to muscle 
thus tending to shorten these structur< s as 
well as to dela\ earU ph^ slothc^ap^ b\ slow 
union It has been m> practice to remo\e all 
immobilizing splints at the end of weeks 
and to institute actnc and pissne motion 
If the quadriceps tendon were severed this 
earl\ posloperativ e treatment would certainl> 
jeopardize union Again the “^ev erincc of the 
quadriceps muscle and tendon and the dis 
secting dow nw ard of the distal portion ^enous 
l> involve the gliding 'Structure'; above tht 
patella vshichmaj not hav e been damaged or 
destroyed bj the original pathologv which 
produced the ankylosis 

After the patella quadriceps and soft 
parts have been turned upward en masse one 
IS then read) for the bone arthroplasty It 
has been found b\ Allison and Brooks that it 
IS absolutely impossible to duplicate expen 
mentally or m surgically constructed joints 
at the knee the normal gliding of the articular 
bone surfaces This being true and attempts 
to approximate the contour of the normal 
joint being so often followed b\ lateral m 
stability U has seemed best to use ones 
mechanical ingenuity to bring about desirable 
lunctional results on an enlirelv different 
mechanical plan Therefore m\ technique 
does not follow the confirmation of the normal 
knee By making use of w < U know n mecham 
cal principles I have overcome the disad 
vantages with respect to lateral mstabilitv of 
an arthroplastic joint modelled after the 
normal matomicil joint and still obtain 
adequate raobihtv 

\\ ith a broad osteotome parallel broad V 
shaped incisions with the apex downward are 
used in modelling the joint antenorlv (Fig 2I 

The lower end of the femur as viewed from 
its anterior surface is shaped into a wedge 
with an ingulation of 120 degrees between its 
plane surfaces This leaves the tibia with 
concave plane surfaces at an angle of 120 
degrees to each other These are in turn care 
fully modelled so as, to receive with accurate 
fit tht convex wedge shaped surface of the 



fiR 3 Oeft) Lateral lew show n* author m U od of 
erasion to secure arlhrodesi m a tuberculous joint lea mg 
tht pal lla intact as « relive tlat the latter j an 
important tern in a nes formed joint foHonn arthro 
plasty Note strong I one g aft tibial pegs 1 1 jili 

Fig 4 tntcropo t nor i v of tie ame case honing 
location of stron Dbnl peg taken from t) c 'ime tibia 
lower down with the author s motor sa v 

femur I his is one of the original features of 
the operation and is an effective measure in 
the avoid ince of lateral instabihtv in that 
from a mechanical standpoint weight bearing 
forces the wedge contour of the lower end of 
femur into the corre ponding wedge shaped 
cavity of the upper end of tibia 1 his peculiar 
contact pricticalh insures stabihtv and con 
sequcntlv an unusual amount of laxilv can be 
permitted bv removal of an ample imount of 
bone A generous amount of bone particularly 
at the posterior part of the joint is remov ed 
from what was the tibia and femur and the 
remainder is so shaped that it will imitate so 
far as possible the normal contour of the 
joint However even more bone is removed 
from the posterior condvles at this point 
Great care should be taken not to leav e any 
blocks of bone alt iched to ^oft parts m the 
popliteal space because of the danger of their 
acting postoperatu ely as osteogenetic ma 
tenal It must be remembered of course 
that the removal of too much bone will favor 
instability but the wedge shaped method just 
descnbedmarkedlv diminishe Ihispossibihty 
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( reit care should be nken to Icixt the 
bon\ burfice as mooth ^nd pi me as possible 
to facilitate RlidinR I his i» usuallv bc<^t 
accompli hed with i shirp fi’i inch) ostco 
tome but a hit mav be used if necessary \ 
close sludv of the conformation of the bom 
surface of the new joint should be made in 
order to shape them most fi\orablj for the 
function of joint motion Iht proper con 
formation of the joint should then be tested 
b> flexing the knee to be>ond a right an^lc 
Free motion without impingement at an\ 
point of one surface upon another should be 
striven for before the free fa cia and fat 
graft IS obtained 

The patellar ligament with its dovetail 
bone fragment is then replaced in (ht onginal 
mortice bed and sutured down b> kangaroo 
tendon through the prepared drill holes 

The joint is again flexed very cauliouslj to 
at least a right angle to check up on the con 
tours and to insure free excursion of the quad 
nceps tendon and muscle so that postoper 
ative physiotherapy will not be prevented 
from the securing of the desired motion 

The joint is then packed with hot saline 
compresses while a rectangular graft of 
fascia lata and fat is being obtained from the 
central portion of the outer aspect of the 


thigh Being a semifluid substance the fat 
under pressure after joint closure practicalh 
flows into the cavities and absolutely fills up 
all pen irticular dead spaces thus preventin 
the formation of hTmatoma I or this reason 
the inclusion of fat with the fascia lata graft 
seems to me very valuable and I cannot 
agree with those who advocate the use of 
fascia lata alone 

If suflicient fat can be obtained with the 
fascia the superior portion of the graft i 
plit and the undivided portion placed be 
tween the tibia and femur The fascial portion 
of the split end is turned upw ard and inserted 
between the lower end of the femur and the 
quadriceps tendon and the patella while the 
fattv portion is turned downward and placed 
between the upper end of the tibia and Ii a 
mentum patella and the patella The graft 
Is sutured with chromic catgut No i to the 
remains of the capsule and soft tis ue The 
remains of the capsule arc then sutured 
mcdiallv and laterally with chromic cat ut 
No 1 anti the skm closed with plain cat'nit 
No o and sterile dressings applied 

\foIeskin straps are applied mediallv and 
laterally to the lower leg for traction to 
obviate mu cle spasm and consequent injurv 
to the fa cia lata transplant b\ crushin 
between joint surface and al o to keep the 
bone ends apart 

Then a cast is applied so constructed as to 
allow for traction by means of the moleskm 
I he tourniquet is not removed until the 
plaster applied from below upward ha 
reached it Certain surgeons remove the 
tourniquet before they close up the wound 
I his IS to be condemned in that in an arthro 
plasty there arc such broad surfaces of raw 
bone that the large amount of bone ooie 
cannot be controlled by ligature Careful 
observation shows that a larger amount of 
bleeding will come from the cut bone surfaces 
than from the small blood vessels which will 
escape ligature if the tourniquet i left on 
I he compression and immobilizing A 
plaster of Pans v\ith all joint space filW 
with the fat and fascia graft acts as a marked 
hemo tatic influence and it is therefore pref 
crable to leave the tourniquet on thus pre 
V enting the v ery considerable oozing from the 
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bone surfaces %\hich would occur were it 
remo^ ed The hazard of hamatoma is a real 
one and should be carefulK guarded against 
V pullej and traction apparatus upon the 
bed must be read\ for immediate application 
when the patient returns from the operating 
room The patient is held completeU under 
the anxsthetic until traction of pounds is 
well established upon the limb 1 his is done 
to pre\ent muscle “^pasm which is Iikel> to 
occur as the patient comes out from under 
the ana thetic and which might cause the 
approximation of the bone surfaces and the 
crushing of the fascia ind fat graft between 
the bone surfaces The latter might be a real 
calamiU leading to re ank>lo is 
This traction IS continued for at least 1*2 
months after the plaster is remoxed and 
mas'^age begun Ex en after the patient goes 
home the traction is maintained throughout 
the night although during the dax the patient 
IS allowed to walk with crutches without 
uctglil bearing the latter not being permitted 
until at least 2 months after operation 
This technique has been followed in the 10 
cases which are reported herewith 
To date approximate!) 300 arthroplasties 
of the knee hax c been reported in the litcra 
ture about one third of these being for bon) 
ank)losis (Table I) 

ESSENTIALS IN TECHNIQUE OF ARTnROPLAST\ 
The essential features in the technique of 
arthroplast) are (i) approach to the joint 
( ) the freeing of the ank)losis (3) thorough 
eradication of all ‘soft parts xxhich might 
fax or re ank)losis such as pathological neo 
form ti«;sues sx no\ lal debris cartilage fibre 
cartilage capsule (4) meticulous modelling 
of the articular surfaces so as to allow free 
motion and at the same time ax oid later il 
instabihtx (3) interposition of a tissue cap 
able of arresting osteogenesis and of maintain 
ing the reparation of the new formed articular 
plane and at the same time of stimulating 
a minimum amount of tissue reaction (6) 
closure of ‘soft parts with care as to apposi 
tion ‘SO that there x\ill be no leakage through 
the line of suture (7) immobilization xxith 
traction and (S) intelligent postoperatix e 
phx riotherap) 



Fi" / (Mt) Roentgenogram followin" arthropla tj 
Cat 2 showing vide \ haped method of remo al of 
bone an I shaping new formed joint 
Fi 8 lateral view following arlhroplasU Case 
showing modellin" of joint 

A great xanet) of means are used b) differ 
ent surgeons to attain these fundamentals 
modifications are made to suit the particular 
case and experience with postoperatix e re 
suits suggests further modifications such as 
those in the earlier part of this paper under 
author s technique In this connection it i& 
interesting to rexiew bnefl) the histor) of 
arthroplastx and the xanous methods now in 
xogue since it cannot be said that there is at 
present anx standard technique for this 
operation upon the knee 
To Verneuil (1863) Ollier (1888) and 
Hclfench (1894) belongs the credit for the 
original conception of mobilizing ank)losed 
joints Their procedure was of the nature of 
a resection rather than a true arthroplast) 
Modern asepsis has made entenng the joint 
and complicated technique less dangerous than 
in their da) Hclfench is credited with the 
first success with the interposition method 
Murphx and Putti haxe done much to perfect 
the technique It is curious that although the 
idea of arthroplast) is esscntiallx a French 
idea France has until recentl) been one of the 
most conserxatixe of its adxocates so far as 
the knee is concerned 
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In ig I Ollier who had obtiined \cr\ cti 
couraging results from experimental arthro 
plasties on the knees ot animals hesitated to 
appl> to human surgcrj what he hail Ihu 
worked out because of the consensus of 
opinion against such interference But his 
own conviction m the matter is expre sed b\ 
this question Is ankvlosis m good position 
the last word m surgical art’ Ought wc ever 
to stop trving to attain on the knee what we 
obtain so routinelv on the other joints the 
shoulder the wrist the elbow 


INDICVTIONS \ND TECHNIQUE TOR 
ARTHROPLASTV 

1 hose w ho hav e had the w idest expencnce 
and the greatest success with arthroplastx are 
unanimous in urging careful selection of 


patient In so doin„ the followin point 
should bo considered (i) the original cau e 
of the ankvlo IS { ) the position of ankvlo i 
fflexion exten ion hvperextension) and (j) 
the condition of the patient— not mcreh the 
general physical resistance but the psvchic 
ocial anrl occujiational factors 
The tritnual c^usc of ankylosis Trauma 
suppurative arthritis gonorrhoea tubercu 
lo Is osteoarthriti and rheumatoid arthriti 
ire the u ual causes of ankv losis arran ed m 
order of suitability for arthroplasties 
With regard to the advisability of operatin 
upon a ease of hon\ nuk\losis due to tuber 
nlosts there seems to be the greatest differ 
ente of opinion I liclicvc such joints should 
be approached with due conscnati ni but not 
pc simi m I utti I exer and Hendcr&on con 
idor it a delinilc contra indication Putti 
apparently base his opinion entirely upon 
theory i wc Inyc not been able to hnd a 
tubcrculou case in his published sene 
licnder on h i <!one an arthropla ty on two 
knee in which ankylosis was of tubcrculou 
origin Both of the e were operated upon on 
a mistaken diagno is Neither gaye a sati 
factory re ult \lthough he doe not adya e 
arthroplasty in tuberculosis of the knee he 
has done successful arthroplastie on seyeral 
case of healed tuberculosis of the elbow joint 
Murphy considered the progno i unfayorable 
Baer layr and Hey Oroycs con ider the 
progno IS good i/ the ciscs are properb 
selected and I ub cribe to this opinion one of 
my most brilliant re lilts being m a ca e of 
old tuberculosis 

Chcyalicr belieye that in o^oeral mce 
there is no way of proying ab olute cure of 
tubercuio is it i better to leaye such ca e 
alone but that since there are reported in the 
literature a certain number of ^ood re ult 
arthroplasty ou^ht not to be ab olutelj re 
jeeted and is permissible in three in tance 
(i) In case which have apparently been 
curetl if the patient insists on arthroplasty 
( ) m cases which haye apparently been 
healed for a long time and the knee is ank) 
losed m flexion If on opening the joint a 
tuberculous focus or su picious lookin tissue 
IS found a re ection can be done and the 
patient will be as well off as belore If 
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lealon is found arthroplast> wit! M'c the 
patient the chance of gaining niobihta {^) 
In cases in which arthrodesis has been pre 
Mousli performed In such ca cs curt of the 
tuberculosis is most probable ind when 
\ra\s how that the ankslosed bone has 
sufllcient dimensions to allow for arthroplasti 
It seems most reasonable to attempt it if the 
patient so desires PaN r has done thi and 
has tried to make up for the absentt of the 
patella ba special tendinous gralts AUhou^^h 
the results haie not alwa\s been good 
Che\alier hnds them distmcth preferable to 
complete ankalosis 

I am in complete accord with points i iml 
> but fail to see wh> anl slosis in flexion is a 
special indication for arthropUst^ 

In determining the operabilit\ of tubcrcu 
lous cases the surgeon hnds that careful 
\ ra\ stud} in se^ eral planes and b\ stereo 
■^copic Mews serxes as a xer\ xaluabic and 
trustworthx adjutant infactXri} technique 
has now been so perfected and rex eals such 
excellent detail that if the surgeon make the 
best of this opportunit} in selecting ca es and 
does not undertake arthroplastx until 4 or ^ 
X ears after the last sx mptom has sub idcd he 
is fairlx safe If m the N. rax there arc cxi 
dences of rarehed pockets or cax itx formation 
or areas of extreme osteoporo is the case is 
unfax orable but if the bone tructure appears 


fairl} uniform arthroplastx should be sue 
ce sful 

It IS needless to emphasize the fact that 
improMsed tendinous grafts to take the place 
of the patella are certainlx not is desirable 
as the retention of the patella at the arthro 
desis operation for later utilization in arthro 
plastx 

For a long time in a large number of cases 
I haxe preened the patella as a pedicle 
graft morti ed or brought it in contact with 
both tibia and femur to increase osteogenesis 
and the results haxe been excellent so far as 
the arthrode is was concerned Now since 
the new concept of presen ing the patella for 
u'se in a future arthroplastj has appealed to 
me if the patella is inxolxed in the infection 
I remoxe onlx the small diseased portion 
the remainder being allowed to remain in situ 
for future utilization 

In 1 able II are listed the end results in 24 
ca cs of arthroplast} on tuberculous knees 
which haxe been reported in the literature 
andmx case whichhas alreadv been described 
and in which the result was excellent I haxe 
also done an arthroplastx in sex eral cases of 
healed tuberculosis of the hip with good 
results 

Tl/e position of ank\losis Extreme flexion 
IS unfaxorable to arthroplastx because it 
makes the technique xen difficult and 
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nece sitatc e\tcni,i\ c rcmo\ of bone and the 
acnlict of that portion of the tibia and femur 
Nshich \n the large I dnmelu thus tcn<ling 
to produce lateral mstabilita If the knot is 
markedl\ flexed it is ad\isable to perform a 
prcliminar\ supracondvhr osieotomt 

The condition of neighboring joints should 
also be considtred If botli kn<c are ank> 
losed arthroplasts on one is dclmitcU m 
dicatcd or if the knee and hip on the amc 
side arc ank\ losed there hould be slight 
reason for hesitation 

To women the awkwardness of ankslosis is 
more annosing than to men an<l in \oung 
women inkslosis often proves a distinct 
handle ip soci ill) For both men anil women 
the nature of their profession or occupation 
will often determine how essential mobilitv of 
the knee is to them 

i i\ e j ears ago I would hav e said that ankv 
lo i m extension was best left alone but in 
\ icw of the constantl) improv in^ rc ults from 
arthroplastj I belicv e that the patient should 
be gi'tn the beneht of the latter unless there 
arc delinite contra indications 

Co operation of the pilicnt In few operations 
Is the ab olute co operation of the patient so 
e entnl as m arthroplastj of the knee 
However perfectlj the technique max be 
e\ecutcd a good functional re uH cannot be 
obtained unless the patient submits with 
patunce courage and intelligence to the long 
W-topcrative treatment which is likelj to be 
^ >-tl% painful m the ftrst stages and is alw aj s 

“j j It IS wise to test the patients 


nervou stabilitv b\ telling him thi m ad 
\ancc and to let his reaction to surh a state 
mcnl be an indication for or against the 
operation 

Ml persons of weak will those of exces i\e 
nervous instabilitv and those who have a 
litigation interest m not getting better such 
as certain compensation and accident cases 
must be eliminated if the surgeon does not 
wish to nsk unncce ar\ failures 

\gc and ex are not vital factors althou h 
patients under i6 vear are sometimes diffi 
cult to manage after operation and those ov er 
jO jears have not the ame degree of rest t 
ance It has been stated bv some authors 
that men arc more favorable subjects than 
women but this has not been mv experience 
Incision The inci ion should satisfv two 
conditions (i) give free access to the mo t 
remote corner of the joint so that it mav 
be mcticulouslv modelled and bonj debris 
cleaned out and (?) pro erve the juxta 
articular elements particularlj the exten'or 
apparatus above the knee which is so irapor 
tant for future active mobihtj and stabilitv 
Three tj pes of incision are to be consult red 
(i) the lateral incisions Used bj Murphv and 
Baer ( 2 ) the U incision with concavitj 
downward and the inverted U inci ion with 
concaxiU upward The literal incisions 
avoid severance of the quadneep but do not 
afford fret access to the joint particularlj to 
the popliteal space are apt to lead to necrosis 
of the soft parts due to the trauma from 
difficult instrumental retraction and becau e 
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of the severing or traumatizing of the soft 
parts abov e the knee may impair the extensor 
apparatus which is so essential to motion 
Murph> for a time abandoned this method for 
the U incision but Hter returned to the lateral 
incisions They are now rarelj used except 
b> Baer 

The inverted TJ incision advocated b> 
several authors including Putti and popular 
m France is also objectionable m that it 
severs the extensor apparatus l>ing above the 
joint entails suture of these ‘^oft parts and 
the possibilitv of slow umon which will delav 
postoperativ e phj siotherapj and further 
adhesions in this location will interfere with 
the free gliding of the extensor apparatus 
which IS as important as motion in the joint 
itself 

The U incision with concavitj upward is 
the incision of choice since it affords free 
access to the joint and does not disturb the 
important extensor apparatus above it and 
especiallv since the onU objection to this in 
cision can be remov ed b> the simple dov etail 
osteoplastic method of turning upward the 
kgamentum patellx as emplojed b> the 
author 

Treatment of the quadriceps In man> m 
stances that part of the knee joint which 
extends abov e and posterior to the quadriceps 
tendon has not been senously diseased and 
the quadriceps tendon and muscle ate neither 
shortened nor adherent to the low er end of the 
femur In this event the excursion of the e\ 
tensor apparatus is sufficiently intact so that 
no plastic work is necessarj In the event 
however of adhesions scar tissue or shorten 
ing of the quadriceps tendon and muscle 
the> must be ov ercome bj plastic methods 
and lastly it may entail the implantation of 
an extensive fat and fascia graft between 
the quadriceps tendon and femur 

If my method of approach is used it is not 
necessary to lengthen the quadriceps lou 
tmely and I recommend against it as it m 
terferes with the extensor apparatus 

Treatment of the hgamenium patella: This 
point has already been discussed in detail 
under Author s tcchmque The cutting of 
the ligament and later the suturing of it as 
done by some surgeons has obvious serious 


TABLF II — END RESULTS OF ARTHROPLASTY 
ON BONY ANKYLOSED KNEES OF TUBER 
CULOUS ORIGIN 
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Total 24 II good results 


Campbell Putti and Lever consider tuberculosis a 
defuvw contra indication to arthroplasty Murphy an un 
favorable factor but not a contra indication Ilender 
son advi ea great con ervatism Payr and Baer consider 
healed tuberculous ca e properly selected favorable 
The author concurs mth the latter opinion 


disadvantages m that the union of tendon to 
tendon is at best slow and not always firm 
If the tibial tuberosity is taken with the liga 
ment the means of fixing it in place after it 
has been reimplantcd hav e usually inv olved 
the use of foreign bodies such as nails or 
screws which arc ill advised The authors 
method of dov etail cabinet maker s fit made 
possible by motor instruments has already 
been described This method requires no 
foreign bodies for fixation purposes and in 
surcs early union Although I worked out 
this method independently I find on review 
ing the literature that Kirschner proposed in 
1910 a similar method The critiasm has been 



322 


SURGERY GYNECOLOGY AND OBSTETRICS 


made m the literature that bj Kirschners 
method the mortising may not be suIBaentJy 
accurate or firm ind a fracture or pulling 
a^a> ma> occur during the postoperitne 
treatment ^\lththtuseofthemotorsaw drill 
and gigli saw this possibilitj is eniircl> ehm 
mated for the work can be done quicU> and 
easil> and the cabinetmakers doae tailed 
fit assures firm attachment or union before 
postoperatue treatment is begun The 
method is strongl> recommended as being 
distmctl> preferable to the alternati\e — sec 
tiomng the quadriceps 
Freeing of the patella With the chisel the 
patella is detached from the femur the pro 
cedures described in the literature iar)ing 
with the type of skin incision half from with 
out ind half from within if two lateral in 
cisions are used from below upw ard if the U 
inasion is used and from abo%c downward in 
Putti s new procedure the m\erted If in 
cibion Ceballos aertical hemisection of the 
patella and quadriceps is rather too com 
plicated as the instruments must bt inserted 
through the breach in the quadriceps I 
advocate turning the patella upward because 
this does not traumatize the exttnsor appar 
atus above the patella 
Cleaning of the freed joint must be most 
painstaking with remov al of all fibrous ele 
ments Inoldbon> ank) loses often no vestige 
of the menisci is found nor of the crucial 
ligaments which ha\e become absorbed in the 
ankylosis The capsule pro ents itself as an 
indistinct and adherent mass The lateral 
ligaments may exist as cords or bands v cry 
difficult to isolate Very often they are short 
ened and if not sacrificed during the breaking 
up of the ankylosis they limit the separation 
of the surfaces Many authors notably 
Ogilvy and Ceballos recommend preserving 
them Others considering that they oppose 
thorough exploration particularly of the pop 
liteal space resect them more or less com 
pletely if not entirely Knowing the impor 
tance of these ligaments as regards stability 
of the joint one seems caught in a dilemma 
either the ligaments must be sacnjiced to 
make a complete exposure and to obviate the 
possibility of re ankylosis with thensk that 
lateral mobility be taken or in order to 


insure stability the ligaments may be pre 
served at any price with the dan er tbit 
condylar bony bridges or fibrous masses re 
maining in the popliteal space may induce 
shortening and favor re ankylosis Pavr 
chooses a medium course he divides the 
ligaments after freeing them from all cicatri 
cial tissue The anterior half is detached from 
the tibia the posterior from the femur Both 
are then turned toward their insertion and 
detached from the adjacent meniscus 

I bcliev e that it is not best to lay down any 
rule but to conserve the ligaments whenever 
possible If necessary however one should 
not he itate to sacrifice them m order to et a 
good exposure particularly as theconca\€ar}<l 
convex wedge shaped modelling of the tibia 
and femur will practically insure stability 
If the lateral approach is used the lateral 
ligaments may undoubtedly interfere with 
adequate exposure but with the U inasion 
which I use as do several other surgeons 
they can usually be entirely preserved and 
sufficient bone removed to allow free motion 
and adequate space to receive the graft 
implantation 

Modelling the osseous surfaces This is a 
very important stage of the operation Most 
authors recommend imitating the normal 
joint contour so far as possible at once sim 
plifying and exaggerating it and also takin 
care that the transv erse diameter is not made 
too short as this will interfere with stability 
Pay r makes a conv ex concav e modeling i 
centimeter deep in the center and from 2 to 

5 centimeters in front and in back That is 
to say the conv ax inferior axtremity of the 
femur will have a smaller radius than me 
concave superior extremity of the tibia He 
also hollows out a deep groov e for the patella 
so that its shoulder impinging on the ed e" of 
this assures lateral stability of the joint 

I largely ignore the normal contour aM 
use the convex and concave wide \ sbapw 
modelling already described which has at 
ford^ satisfactory mobility and lateral sta 
bihty in e\ ery case 

Those who attempt to approximate tne 
contour of the normal joint use curved to 
struments butforthewedge shaped rnodeUm 
the ordinary broad osteotome is used Inas 
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much as this technique works along straight 
lines rather than complicated cun. ^ ones it 
IS simpler to execute 

Various methods for secunng lateral sta 
biUt} are suggested in the literature pre er 
^atlon of the maximum trans\erse diameter 
of the epiphjses painstaking care to insure 
a perfect fit of the articular surfaces If it is 
remembered that m the normal knee con 
gruence between the bon\ surfaces does not 
exist but IS effected onl\ b\ the nbrocarti 
laginous memsces and that these ha\e been 
destrojed or absorbed bj the ank>lo is or 
extirpated bj the surgeon w e readilj realize 
that it IS necessarj to establish between the 
bon\ surfaces themseh e a most perfect fit 
If an attempt to imitate the normal contour 
IS made the femoral cond\le and the corre 
•^ponding tibial surface ‘should be modelled with 
the same gouge to assure a similar cur\e 
(Putti s method) One tibial surface nia> be 
separated from the other b> an anteropos 
tenor ndge opposite which a deep groove is 
hollowed out between the condv les To facili 
tate gliding mo\ ements in the nearthrosis it 
has been sugge ted that the anteropo tenor 
diameter of the condvles be dimimshed and 
their po tenor projection shortened parti 
cularl> the conds les of the femur which might 
form bone block to flexion 

VTiether the author s wide V «haped model 
ling or the more complicated attempt to inu 
tate the normal is u ed accurac} of fit and 
wide diameters are essential to success Ar 
thropla^t} is bj no mean an eas} operation 
and should be attempted onl> b\ tho e 
skilled in bone surgerj 

rhe patella frequentlj hjpertrophied and 
often to enormous proportions must be re 
duced sometimes to one half its ize Its 
postenor surface is conformed like a donke> s 
back Cuneo believes that reduction in the 
size of the patella is a means of getting a cer 
tain laxitv of the patella-quadncipital ap 
paratus 

T] c material for tnlcrpostUoi The ev olution 
of the matenal used for interposition is inter 
esting — from the earl) use of foreign bodies to 
the present introduction of orgamc tissue the 
most favored being free autogenous fa«cia 
lata and fat grafts The inadvnsabiht> of using 


foragn bodies w as discov ered when the tech 
mqueof arthroplasties inotherjointswasbeing 
developed A vanet> of substances such as 
wood gold aluminum iodoform gauze par 
afiin gummed taffeta celluloid silv er rubber 
and batiste had been emploj ed The harder 
matenals became fragmented or displaced 
the pliable ones wrinkled and folded and all 
were a frequent “source of infection 

Then Murphv introduced the use of the 
pedicled flap of fascia and fat and from this 
has gradually come the free fascia and fat 
flap taken from the thigh either of the same 
or the opposite leg In arthroplasty of the 
knee the pedicled graft is many times not 
favorable raitenal in that it mav contain 
some scar tissue or some of the old inflam 
matorv process Also the pedicle produces 
unfavorable conditions whereitcomes through 
the penphery of the joint MacAusland rec 
ommends taking the graft from the opposite 
leg and I bebeve that the point is well taken 
in that it eliminates trauma to the «oft tissues 
above the knee the importance of which m 
function has already been empha ized 

Baer use* the submucosa of the pig s 
bladder speaally prepared and known as 
Baer s membrane WTiereas he has reported 
good results from this method m fibrous anky 
losis they are not good for bony ankylosis 
Other surgeons who have tned the method 
report many failures 

Alb on and Brooks experimented with 
Cargylcs membrane free fasaa from the 
fasaa lata pedunculated fascia flaps chromi 
ozed pig s bladder (Baer) and fascia im 
pregnated with silver to determine the 
possibility of the interposed substance healing 
in the length of time it may persist the 
amount of reaction it produces and its 
effiatnev as a factor in the restoration of an 
anatomical articulation It was found that 
Cargjies membrane persisted between the 
opposed joint surfaces only for a few davs 
and did not prevent the adhesion of the 
opposed joint surfaces Chromiazed pig s 
bladder persisted for a longer time but the 
reaction of the surrounding tissues w as of such 
intensity that ev en at the time the membrane 
was dismtegrating there were adhesions be 
tween the granulating surfaces 
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Allison and Brooks recommend the use of 
siher impregnated fascia since they found 
that this pre\ented the union of the denuded 
joint surfaces better than did free fascia and 
did not cause any marked local reaction 
But sih er is a foreign bodj and will stimulate 
tissue reaction Nature s effort either to 
encapsulate it or to throw it off means o\er 
production of tissue which is exactlj. what is 
not de ired In arthroplasty there should be 
the least possible amount of tissue reaction 
The inclusion of lat with the fascia certainly 
the living autogenous fascia and fat graft 
unimpregnated stimulates less reaction than 
any thing else possibly could this is a funda 
mental 

Certain essentials must be met b\ the 
material of interposition if the arthroplastv 
lb to be satisfactory fi) it must be re istant 
to puncture (2) if possible it should be of 
semi fluid con istency and sufficiently t)iick 
at certain points to fill all the crevices in the 
new formed joint (3) it must be pliable so 
that It will adapt itself to the contours of the 
joint (4) It must set up a minimum of tissue 
reaction since such reaction is likely to de 
\elop into adhesions or cxce i\e exudate 
with the possibility of establishing a sinus 
outward fs) it should remain unabsorbed for 
30 to 40 days in order to limit osteogenesis 
and (6) it must be sterile 

In meeting these requirements the autog 
enous fascia and fat graft stands out in a 
class by itself The first two requirements are 
especially fulfilled by the combination 0/ 
fascia lata and fat m that the dense tough 
fascia lata resists puncture or penetration 
from bone pressure immediately following 
operation w hen the patient s muscles go into 
involuntary «pasm ind also later during 
postoperative physiotherapy The fat being 
semi fluid answers the second requirement 
as fascia lata alone cannot do It is for this 
reason that I firmly believe that fat should be 
included m the graft 

On e the graft is m place it is attached to 
the periosteum and to the adjacent structures 
by a continuous suture of No i chromic cat 
gut 

Closure 1 he closure of the joint should be 
meticulous Care should be taken to leave 


the skin flap overlying interior work as thick 
as possible continuous suture of No j chromic 
catgut being used to close the subcutaneous 
tissues and continuous suture of No i plam 
catgut for the skin the object bein to get 
immediate union and a sufficient thickness of 
tissue at the line of suture so that it will not 
break down following the operation The 
tourniquet should be left on until the plaster 
cast has been applied from below up to it 
This method of guarding against the forma 
tion of hxmatomata has alreadv been dis 
cussed under \uthor s technique 

Poslopcrali e trachon ueighl bearing ard 
phystothcrap\ Continuous traction on the 
new joint and early voluntary movements are 
the essentials of after treatment Ashasal 
readv been stated the traction is continued 
for at least 1I2 months after the plaster is 
removed and is maintained at nights after 
the patient begins to walk with crutches but 
without weightbearing \\ eight bearin is 
not permitted until at least months after 
the operation 

The first difficulty which the phvsiother 
ipist has to ov ercome is fear on the part 01 
the patient The parts inv olv ed m the post 
operative treatment are so extensive ard tH 
muscles so pow erful that if these are in a state 
of spasm the phvsiotherapist can make no 
progress Obviously every particle 01 fear 
must be allay ed m order to reliev e this spasm 
'>ince the absolute confidence of the patient 
is the fir t step gentleness must be used at 
first but not loo Jong for unless rapid pro 
ress IS made adhesions may develop and 
seriously retard if not impair the end result 
For that reason consistent work co ordinalin 
the mental with the physical should be 
earned on daily for the first 4 w eeks at lea t 
Patients are sent home from these treatmerts 
with the feeling that use is not going to pro 
duce pain but with instructions to give the 
joint perfect rest betw een treatments at fir 
to use hot applications or sit m a hot tub 
soon after they get home A little later they 
are taught how to do supplementary ^ 

at home between treatments then to har 
the leg ov er the edge of the bed and finally 
to use it but not to the extent of produan 
pain 
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SECONT>Ar\ OPER\TIONS 

If at the end of 3 to 6 months lateral 
mobihtj persists Hey Gro\es recommends a 
second operation to reinforce lateral liga 
ments This has not been found necessary 
^\ith the authors technique as m e\er> case 
the joint has had most satisfactor> lateral 
stabilit) But I have in several cases done 
secondary operations to sever restricting 
bands of fascia or scar tissue lateral to or 
above the patella which were limiting mo 
bilit> and the results have been excellent 
(Cases 2 3 and 7) 

These operations have varied in degree 
from a short incision and the severance of a 
small band or two of fascia or connective 
tissue to an extensive operation where even 
the new formed joint has been unintentionall> 
entered and extensiv e soft parts sev ered 
We believe that this is a rather radical step 
that has not been practiced by other men and 
personallj I feel very enthusiastic about 
secondarj operations to overcome tissue con 
tractures interfering with motion Case 2 
(AI K ) IS a striking example of what ma> be 
accomplished hy secondar> operation 

PLANNING ARTHRODESIS WITH VIEW TO 
FUTURE ARTHROPLASTY 

Arthroplastic operations on the 1 nee arc 
becoming so satisfactory and the prognosis 
so favorable that one should certainly plan 
arthrodeses so that a future arthroplasty 
for mobility may be done under as favorable 
conditions as possible For whatev er cause an 
arthrodesis may be undertaken it is impor 
tant that the patella be left situ m the 
quadriceps tendon because of the possibility 
of future arthroplasty 
Roentgenograms (Figs 3 and 4) are shown 
of a t>pical case illustrating the authors 
method of arthrodesis which is so planned as 
to establish the best condition for a future 
arthroplasty Case 3 (E F ) is a striking c\ 
ample of the wisdom of such a procedure as 
the patient returned several years later with 
an urgent request for arthroplastj 

EV OLUTIOV OF NE VRTIIROSES 
If It IS true that a knee which at the end of 
3 months has a mobility of 30 degrees will go 


on increasing the degree of excursion it is 
certain that an excised capsule re forms and 
with it ligamentous cords re form at useful 
points it must be emphasized that all these 
processes progress extremely slowI> The 
nearthrosis is formed in the midst of surround 
ing tissues just as the normal joint is formed 
in the mesenchjma of the embrjo If this 
genesis is slow m embryonic tissues it is ev en 
slower in the completely evoluted tissues of 
the adult SudholT had the opportunitj to 
examine an elbow operated on 2 years before 
b> Pa>r He found histological phenomena 
showing that the articular tissues had not >et 
reached a stable definite structure 

Pain does not usuallj persist after the first 
senes of postoperativ e treatment Soon the 
cpiphjses correctlj modelled become pain 
less 

The motor muscles graduall> regain their 
abilit> to contract even if the> have been 
inactive for years The reflexes reappear 
The different t>pes of sensation — superficial 
and deep baraisthcsia and sensation of 
position — are at length re established as m a 
normal knee 

The nearthroses possess still another char 
actcnstic once established — they are never 
the scat of effusion or of swelling They seem 
to be resistant to all hsematogenous arthritic 
processes One of Pa>r s patients a cavalry 
officer of the late war fell from an aeroplane 
and his leg was immobilized for several 
months for an infected fracture of the femur 
on the side operated upon yet the arthro 
plastic knee retained all its mobilit> 

The artificial joint created by the surgeon to 
relieve ankjlosis is b> no means a normal 
joint It suffices that there is a joint which 
functions well 

RADIOGR^VPHIC APPEARANCE 

From the point of view of radiography a 
knee which has been mobilized b> arthro 
plast> for some time has a strong resemblance 
to chronic arthritis the surfaces are not 
exactly plane nor is the interline exactlj 
linear Free bony formations are frequently 
observed in the cavity However proliferative 
phenomena are not always lacking Their 
appearance as in a case of Mauclaire m which 
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osteophjtea arose on the borders, of the 
interline determined re ank> losjt. 

irETROTIIERAP\ 

During the postoperative treatment it is 
often encouraging to the patient to let him 
observe the progress of function b> means of 
metrotherap> apparatus described by Gilb 
land and the author m 1920 Metrotherapy 
is a means of demonstrating to the patient 
just what eiTect treatment is producing Bv 
means of accurate measurements of the am 
plitude strength and rapidit> of \oluntar> 
movement of the impaired joint the patient 
IS «iho\vn the nature and the rate of his re 
coverv One of its greatest values lies in its 
ps>chologic effect on the man m interesting 
him in the progress of lus ovv n case E\ en a 
small gam is most encouraging and the 
patient is urged to tr> to beat his former 
records These factors induce a maximum of 
voluntarj effort and create a health) interest 
in the mind of the patient 

SUirilARY 

The prognosis for arthroplasty of the J^nee 
to relieve bony ank>losis has distinctl) im 
proved owing to refinements of technique 
and a better understanding of the indications 
and selection of cases The author presents 
certain original features notabl> a wedge 
shaped modelling of the joint which elinti 
nates the danger of lateral stability and ) et 
afTord^i adequate mobilitj Tuberculosis, is not 
necessaril) a contra indication if the infection 
has been quiescent for a number of jears 
Such cases should be approached with con 
servatism but not with pessimism and careful 
\ ray studies are helpful in making the final 
decision In arthroplastj the steps following 
operation are almost as important as the 
surgery Without them and without the full 
CO operation of the patient a pi rfect surgical 
operation may be followed by a functional 
lailure Ten cases which were operated on by 
the author with good functional result are 
reported 

Arthroplastj of the knee has as yet no 
standard techmque It is still an open chap 
ter in joint surgery and one w hich offers much 
promise 


Although the prognosis has definitely m 
proved the operation is bj no means an easy 
one and should be attempted only b> tb 
skilled in bone plastic surgery and thoroughly 
familiar with the principles gov erning after 


AUTllOR s CASES 

Case i Mr R E aged 15 years The patient 
had a double mastoid with very virulent strepto- 
coccus infection and dis ection was made even as 
far forward as under the muscle planes of h s face 
on one side This was folio ed by a metastatic in 
fcction in the knee joint of a very severe suppurative 
type Repeated aspirations were earned on to no 
avail I fact the septic process increased ID vini 
lencc Extensive drainage laterally on both sdes 
was instituted but still without control of tie 
infection 

An uncle was immunized with vaccines from the 
cultures made from the patient knee and tie 
patient was transfused from th s uncle on tviO 
occasions with a very satisfactory result The sup 
Duration of the knee gradually subsided and final y 
healed but it left the joint completely ankylosea 
in extension with bony union of tibia to femur and 
femur to patella 

Arthroplasty bv means of the technique already 
described was performed July x* 9 Dressings 
V ere remo ed Augu t xo September 3 the wound 
was entirely healed and the patient had is degrees 
of active fle ion \ ray pictures showed a satis 
factory new formed joint Weights at night w te 
continued and no w ight bearing permitted b t 
massage and graded exercises begu October » 
mot on was still increa ing and after a forcible 
manipulation under anesthe la to break and sevet 
restn t g bands the progress was uneventful 
At pre cut there is 85 degree of active fienor 
Function is most sati factory s shown by the fact 
th t the pall nt has r cently won a swimm og race 
and enjo s other athletic pursuits 
Case M ss E F 17 vears of age At 17 
mo ths the patient fell from her chair and tn 
rght knee bee me stiS following this acc de t A 

theag of sh vv as brought lo the aulbo becaus 

of pa n and si finess in th s knee which had pre 
\ juslv been treated clsewher by plast r cast an 
braces 

ray exarai at on revealed a tuberculous p 0 
ess w th exteos ye destruction of the joint Artnro 
de is was performed by the author in October 19 
with the knee in 10 to 15 degrees of fle ion 
Following this operation the pat ent ana 
parents made repeated and per 1 tent reque s 
an op rat on to produce mobility u itil in 
19 4 much against h s own de re jud mew 
the author did an arthr plasty fin'd 
as described under technique Except for a § 
discharge from superficial structur s the lec 
was uneventful and massage and exercises 
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begun traction being continued until 2 months 
-ifter operation In the latter part of August the 
patient had slight motion and this consistentl> in 
creased until in December the result ^ as good ex 
cept for some limitation of motion which seemed to 
be due to adhesions 

In February 1925 the knee was manipulated 
under gas to break up adhesions around the patella 
and this mampulation was repeated in Ma> Ex 
crcises and massage were continued until the excel 
lent result shown in higures 9 10 and 11 was ob 
tamed From the beginning there had been no 
lateral instability 

In September 1927 the patient who had had 80 
degrees of active flexion for some time happened to 
meet another of m> patients who had a slightly 
superior result and she requested a secondarv 
operation As she expressed it she fell some 
restriction at the inner aspect of the joint which 
she was not conscious of on the outer aspect and 
believed if this restriction could be overcome she 
would have a perfect result 

This secondary operation was done September 
19 t9*7 and consisted of parallel skin incisions on 
either side of the quadriceps tendon just above the 
patella and severance of all soft structures which 
were restncting flexion The new formed joint was 
umntentionallv entered at the outer incision but by 
dissecting up the new formed capsule or joint mcm 
brane it was possible to secure a favorable closure 
Fat tissue was dissected away from beneath the skin 
on the outer side of the outer incision and on the 
inside of the inner incision and drawn into the 
clefts made while the leg was in extreme flexion 
The skin was closed in the usual manner 

The knee was put up in flexion of 1 10 degrees and 
that position maintained m plaster for one wreek 
after which the cast was removed and 15 pounds of 
traction applied to bnng the leg into full extension 
again Massage and exerases were begun at this 
time but traction at night continued Later the 
patient was allowed to walk with crutches without 
weight beanng At the present writing the patient 
IS bearing weight walking without cane or crutch 

Case 3 Miss M K 18 years of age Patient 
had bony ankylosis of the right knee following a 
pronounced ostcomyebtis of 3 years duration 
The wound healed for 2 months when patient con 
suited author in December 1925 The knee was 
fix d in TO degrees of flexion Arthroplasty was 
performed December 15 1925 and traction applied 
Recovery was uneventful Massage and cxcrases 
were begun February 8 1926 ‘Nlarch 19 1926 the 
knee was mampulated under gas to a nght angle of 
motion This was repeated in August 

Although mobility constantly increased there 
still seemed to be constricting bands which pre 
vented the patient from getting complete mobility 
Therefore on January 19 1927 a secondary open 
operation was performed and all soft parts and 
fascia lateral to the quadneeps tendon which were 
restricting flexion were severed The knee was put 


up in plaster in 120 degrees of flexion for one week 
The plaster was then removed and 10 pounds of 
traction was applied to straighten the limb Later 
massage and exercises were begun and gradually 
weight bearing permitted 

In November 1927 the result was excellent 
active extension was practically normal there was 
active flexion of 95 degrees and no lateral insta 
bility (Figures 12 to 16) 

Case 4 Mrs D L 33 years of age In July 

1920 after recovery from typhoid the patient fell 
and injured her right knee A cast was applied for 
3 months and when the cast was removed there 
was complete bony ankylosis The patient insisted 
on arthroplasty which was performed March 29 

1921 ^Vhen last seen the progress was very satis 
factory but wc are unable to determine the ulti 
mate result as a follow up letter was returned 

Cases Mr H H 43 years of age This is a case 
of arthroplasty The right knee was injured 
m an automobile accident and was put up in a 
cast for 4 weeks Eight weeks after the accident 
open drainage of the joint was instituted and a cast 
applied in a nght angle of flexion for 12 days The 
patient consulted the author one year after the 
accident on account of bony ankylosis in full exten 
ston Arthroplasty was performed in February 

1925 

A letter from the patient October 31 1927 reads 

I have more than a right angle of flexion and the 
extension is about normal There is nothing m my 
walk to indicate there ever was anything wrong I 
ride horseback plav tennis andm every other way 
lead a normal physical life 

Case 6 Mr J ^\ C 36 years of age was m 
jured in an automobile acudent and subsequently 
bad a py«mic infection of the knee joint Three 
open operations had been performed resulting in 
complete bony ankylosis in 15 to 20 degrees of 
flexion 

The patient consulted the author August 24 

1926 and arthroplasty was performed September 
30 The end result was satisfactory active exten 
Sion was practically normal active flexion to 85 
degrees and there was no lateral instability 

Case 7 Miss A M 23 years of age An acute 
osteomyelitis of the left tibia with metastatic in 
fcction to hip knee and ankle lead to complete 
bony ankylosis of the hip and knee and partial or 
fibrous ankylosis of the ankle The knee was anky 
losed in from 50 to 20 degrees flexion 

When the patient consulted the author the anky 
losis had existed for 3 years Arthroplasty was per 
formed February ii 19 6 and traction was im 
mediately applied Postoperative treatment as 
desenbed was carried out Manipulation under 
gas was carried out April 17 1926 to increase the 
range of motion June 7 1926 a scconda^ opera 
tion was performed to sever a band of fascia which 
was restricting motion The patient now has 80 
degrees of active flexion normal active extension 
and lateral stability 
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This case asivell as Cases i and 3 illus 
trates the possibilities of secondir> operation 

Cask 8 Miss II S 24 jears of age The left 
knee \ as badl> cut and bruts d in an automobile 
accident ^Mth subscfju nt suppurati e arthntis 
which r suited in compl te bony 'ink\losi in 20 
degrees of fle ion The pit ent htl been strongly 
advised against arthroplasty b> a w 11 kno n 
orthopedic surg on She consulted th author 15 
months aft r the a cident and as ther seemed to 
be no contra indi ations and th patient fully 
realiz d the seriousness of the operat on an Id sired 
it for both social and professional reasons arthro 
plasty was performed it one September 8 q 7 
At the time of w-rit ng Dee mbtr i there is 75 
d grecs of active fle 10 i and mot on is still incr as 
ing verv sat sfactonly 

Case q Mr \ k ag d 3 v ars Folio 1 g an 
attack of gon rrhcca 4 vears prtviousl complete 
bony ankylosis of the patella to the condvUs of the 
femur developed Th knee had b n ir aied with 
baking and massag \t th tim of th authors 
etamination the k ee was fi cd in 10 to 15 d gr cs 
of flexion and w s p unful on cxccssi c vv ight 
bean g I Januarv > 4 a thropla tv f th | a 
tcUa. was performed The op ation did not f llov 
the technique d s nb d for tht otl c cas s I ui c n 
sisted of the chis lling up of the pat lla from th 
condyles the usual manner and the imp) tation 
of a graft of fas la lata and fat The end uU as 
good 

Case ro Mrs CL 48 ye rs of ag \n i fee 
lion following an injury in an automobil ac id i 
led to complete bony ankvlosi of th right k ve in 
IS degrees of flexio Open dr mag hi I b cn 
instituted q days after the acc d nt Th patic t 


consulted the author one year after the accident 
and arthroplasty was performed November 6 
1026 by the technique described result in 
this CISC IS not as striking as m the others reported 
but the patient gets about sati factonly She has 
60 degr cs of acti c flexion adequate active exten 
Sion and no lateral instability 
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AUTOTRANSPLANTATION OF ENDOMETRIUM 
IN THE EAE OF RABBITS 
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AUTOTRANSPLANTATION of endo 
/ \ metrium m the ordinary laboratory 
■i- ^ animals lends itself to many interesting 

and mstructu e problems as applied to the 
human female Interpretation of some of the 
results are however more difficult because of 
differences in the cyclic changes of oestrus 
and menstruation as well as in the structure 
of the endometrium itself Many investiga 
tions have shown the comparative ease with 
which endometrial tissue will take when 
transplanted to distant points m the ab 
dominal cavity 

Following the advancement of the now 
widely accepted transplantation theory of 
Sampson (lo) his co worker Jacobson (6) 
reported the production of epithelium lined 
cysts by autotransplantation of bits of endo 
metrium into different places m the pelvis 
and abdominal cav ity of rabbits Later Jacob 
son (7) repeated this work using monkeys 
In this senes the survival of the implant was 
not quite so constant but the bleeding which 
occurred in at least one of these endometrium 
like cysts seemed to be very much like that 
occurring in similar growths m women 

Several vears before Jacobsons work 
Stilling (ii) also working with rabbits was 
able consistently to implant pieces of vagina 
uterus and endometrium into the spleen and 
produce cy sts of \ anous sizes which w ere lined 
with ciliated columnar epithelium These 
cysts contained secretion under tension yet 
the epithelium often piled up in papillarv 
outgrowths The w all of these cysts would also 
regenerate after a piece had been removed 
for section 

Hesselberg Kerwin and Loeb (5) trans 
planted kidney thyroid uterus and endome 
tnum in guinea pigs They found that about 
3 days after implantation regeneration of the 
cells which had become necrotic since re 
mov al began and at 5 day s a firm attachment 
to the host had occurred This attached 
tissue formed cysts with a retention of the 


uterine epithelium but little of the uterine 
musculature Mitotic figures were much 
more common m the uterine epithelial cells 
than m the kidney and thy roid tissue mdi 
eating that the epithelium of the endome 
tnum was more responsive to proliferative 
stimuli 

The eapenmental work of Bykow (i) in 
which he transplanted the entire uterus of 
young dogs to the omentum would also in 
dicate that the endometrium has greater 
tendencies of proliferation than the uterine 
muscle or its supporting connective tissue 
In the 4 animals which he used m this work 
the transplanted uterus showed a develop 
ment into the adult type of cell but only the 
endometrium exposed by amputation rev ealed 
a tendency to active proliferation 

O Keefe and Crossen (9) report ^ successful 
implantations in a senes of 10 dogs All of 
thc&e implants were transferred to the region 
of the appendix except one which was intro 
duced into the ovary The most character 
istic finding m this group seemed to be the 
dense adhesions formed about the implanta 
tion site This is also a constant finding in 
the cctopic endometrial growths in women 

Much discussion has arisen concerning the 
advisability of castration in the treatment of 
advanced human endometriosis The work 
of Katz and Szencs f8) would indicate that 
the proliferation of epithelium and cy st forma 
tion at least in these transplanted bits of 
endometrium is dependent on ovarian func 
tion It occurred to us that further observa 
tions might be made if we could implant 
pieces of endometrium in a location ivhere 
the changes from day to day could be ob 
served The anterior chamber of the eye 
seemed to fill most of these requirements viz 
visibility circulation fixation and the ease 
with which the implant could be recovered 
for microscopic study Not only is the vascu 
larization of the eye sulficient but just as 
soon as the tissue is slipped beneath the 
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corncn it is bathed m a circulating fluid that 
houUI maintain % italitv and promote growth 


MI TIIOD 

In this cajicnmcnt 5 ribbit were used 
Tnclcr ether inisthcii the ibdomen was 
opened b> a mullint incision Small portions 
or all of the uteri ^\crc rtmoacd placed m 
warm normal alt olution and is soon as 
possible small jncct were implanted in the 
anterior chamber of each c)c Small lits of 
testicular tissue were implanted m the eacs 
of 4 of these ribbit for a comparali\c check 
on grow th and reaction ^\ ith a little practice 
we found that we could readily insert pieces 
up to the size of a split pea \ftcr the ab 
domcn w i closed a small piece of tissue was 
implantei! in the abdominal incision of each 
animal 

I he c\e were tirst prepared b> clipping 
the lid hair short with ordinara finger nail 
scissors \ drjp of mercurochrome dropped 
into each eve furnished enough fluid for the 
cas> handling of the implant With the e\e 



fixed and slightK rotated an incision was 
made through the cornea at the limbus with 
an ordinary cataract knife Suflicient fluid 
usualU escaped so that the mtra ocular ten 
ion was decreased enough to allow the im 
plant to bo easilj inserted into the anterior 
chamber on the end of a blunt e>e patula 
In the beginning w c closed the lids b> a sin le 
interrupted suture for the first 4S hours but 
later better results were obtained b\ leavan 
the e^c open without an^ form of dres in 

rrsuiTs 

"No attempt will be made to describe the 
progress of growth or microscopic findin s in 
the separate animals except those that showed 
unusual conditions We shall tr> to gne a 
composite picture of the course of growth 
gross and microscopic patholog> of this group 
of specimens and the conclu 10ns we draw 
from them . 

\ successful take was obtained 
the 50 e>cs The ejes were cither enucleatw 
separatel> or when the last one was to oe 
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Fig 3 The ciliated columnar epithelium a can be cn 
spreading outward over the anterior surface of the ins 
b andextendin on to the posterior surface of the cornea c 

^emo^ed the 'immalt\ as killed with ether and 
an autopsj performed The e>es were tuxed 
in Zenker s solution and sectioned in celloidm 
The time of remoxal xaried from 2 to 14 
months 

In from i to 24 hours after the tissue was 
implanted m the anterior chamber the e>c 
showed a marked reaction as from a foreign 
bod> There was a profuse secretion The 
conjunctua was congested and photophobia 
seemed to be present A marked congestion 
of all the X essels at the limbus took place In 
about half the ejes the fluid of the anterior 
chamber became somewhat turbid Usuall> 
this acute reaction had subsided bj the sixth 
or eighth da> Definite dilated blood \esscls 
could now be seen centering about and enter 
ing into the substance of the implant 

During the next 2 or 3 weeks there was a 
graduall> increasing keratoconus and glau 
coma in about 90 per cent of all the ejes con 
taming uterine tissue This keratoconus 
sometimes reached surprising proportions 
In a few of the e> es the intra ocular pressure 
became so pronounced that the cornea broke 
down at its apex ulcerated and the e> chad 
to be enucleated to prex ent infection In one 
case (Fig i ) the implant xx ith the iris attached 
was forced through the break in the cornea 



Fig 4 (left) Ihe invading glands <i are shown here 
quite definitel) deep in the stroma of the ins b 

Fi s Epithelial lined glands a in this section appear 
in the ubstance of the tornea b 

During the next 4 xxeeks changes were 
noted which we were able to interpret only 
after some of the e>es had been sectioned 
The most common finding was the appear 
ance of c>stic spaces xar>ing from pinhead 
size to about 5 millimeters in diameter The 
microscopic structure of these epithelium 
lined c>sts is well illustrated in Figure 
These cvstic collections did not seem to in 
crease in size or cause anj abnormal reaction 

Less frequentl} we noticed a patchj deep 
ening of the pigmentation of tht ins These 
thickened darkened areas spread from the 
base of the implant outward in irregular 
patterns Microscopically these areas seemed 
to correspond with the actixc layer of epi 
thelial cells which had coxered oxer the 
antenor surface of the ins from the pupil to 
the angle with the cornea (Fig 3) This 
epithelium x\ as directly continuous with and 
similar to that coxenng and contained in the 
glands of the transplant In those portions 
nearest the implant it xxas high columnar 
and abated At the penpherx the cells xxere 
more often cuboidal In many places bud 
ding or bleb formation was present as if 
cilia were being formed 

Many times this epithelium seemed to haxe 
a tendency toward the formation of glandular 
structures resembling the original endome 
trial glands Most often this occurred on the 
antenor surface of the ms In only a fexx 
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jn tanctsdid the lij?} Ijlwt truiUin ipiKir 
t) be in\aJmp, the tromi <.f tht. m 

and 4) That the t were probabK rxn in 
\ aginations of the ejnthelium loll >win^ •rrtp.u 
hrities. of the urf ut of the in temt<l to be 
inditited bj the beginning of (he formidon 
of like spa es in tht mouth umitr surf ice 
of the cornea (I ij, q} Ouitt freejutntiv j^land 
like mechani m-j were prt ent in the inj^lt of 
the anterior ehanibtr dig 6) Ilowexcr 
these were mast probibh formorf be the 
ittachmcnt of the in to the under urfiec 
of the cornea 

I iseher (4) and I bclinj, (,) ha\c shown 
cxperimentali\ in tissue culture thit epitlic 
hum has the abrhtv to form a dtheitc con 
tinuous later o\er the surface of artilicial 
media Thea were also able to (}cmoni>tratc 
that epithelial cells ha^c the proptrt\ of 
assuming tubular arrangements which re 
semble glands 

In human endometriosis the question al 
wajs confronts us as to the origin of the 
stroma which is found surrounding, the islands 
of ectopic endometrial glands It would seem 
that since the stroma of the endometrium is 
\ital cmbrjonic conncctne tissue its rate 
of growth or at least its proliferati\c tenden 
cics would be greater than that of epithelial 
cells under the same conditions In tissue 
culture Carrel ( ) has shown that under gnen 
surroundings tibroblasts proliferate much 
more rapidl) and c\entuall> will e\en stop 


the gr<»wth of epithelial cells when grown m 
mixed culture W e were not able to identih 
an% proliferative tendenev of the endometrial 
stroma or uterine musculature in an> of the e 
penmens although rehtivelv large amount 
of both were contained in all of these ini 
plants It certainh would not seem that the 
stromal cells are a re pon e to the ectopic 
pre cncc of misplaced epithelial cells 01 tha 
the iromal cells them elves have suffioenl 
proliferative tendenev to follow alon nilh 
the outward extension of the epithelium 
In of these rabbits thU became pre nant 
subsequent!) to the implantation we ob 
served changes m the ectopic tis ue which 
resemble those found m a section of the 
decidua vera (Figs 7 and b) There seems 
to be a ilUimtt swelling am) redema of t>' 
stromal cells The gland are more tortuou 
clongatcti and abundant 

The fact that the epithelium lined evst 
mentionc I did not increase m size would m 
dicatc a lack of secretor) aclivil) on thepid 
of the epithelium On the other hand the 
uniform incrca e in the intra ocular pre sure 
with the resultant keratoconvis would u gest 
the possibilitv of secretor) activit) Inter 
ference with equalization of pre ure throu n 
the canal of Schlemm bv mean of the pread 
ing epithelium ma> be the mor simple ex 
pi imtion and if so might offer material lor 
stud) in the production of experimental 

glaucoma \ er) dehnite microscopic evidenc 
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\DUL1 HUMW IXDOMIIRIUM IN JISSUE CUI TURE' 

Ih III RBI R I I II \UT M I) B\ltiu r> M\r\l n 


m h l ) I II q> m t 

O UI kn<>«lc<l;,c <i( the /unttions and 
inter rclition of the fcrmlt f’cnit'il 
or^'ins Ills been 'lined lar^cK b\ elm 
icil obscrv -ition and b\ the use of pathological 
ind ph\sio!ogie il methods of stud) I racti 
call) all our ideas eonccrnin^ the relation of 
the o\ar) to the menstruil i)cle ha)t been 
gathered b) u e ot the older hi tological 
methods together with eemingl) logical 
deduction from animal experiment ition B\ 
these means a I irgc number ol generdli/ itions 
ha) e been made po ible but mc are still much 
in doubt a to the actual meeh misnisb) which 
the e) clieal change ire produeeil uch as we 
see going on in the endimctnum o)ar) and 
other organs during the mlermcn trual period 
Our idea bciring upon the relation of the 
o)ar) to the change which occur m the endo 
metrium during the menstrual oele are 
founded prett) largel) upon tlic )nchronou 
ippciranee of the griahan follicle followed b) 
the corpus luteum ind a eemmgK consi tent 
change rn the endometrium together with 
obsCDations of what occurs in the absence of 
ocarian change ah ence jf ocarics or sup 
pres ion of their actuit) \ceurate informa 
tion concerning the details of the e changes 
has been withheld pnncipall) for the reason 
that thu far no method has sufficed for the 
close inspection of the \anous ti sues con 
cerned during the change and no method has 
allowed the isolation of the man) complicat 
mg factor of importance Rcihzingthi and 
casting about for a new meth >d of ipproach 
It )\a thought important to ilelerminc 
whether or not the tissue culture technique 
with Its opportunities for obsenation and 
control could be applied to the problem 

Thus far the method of tissue culture has 
been confined almo t entire!) to the stud) of 
embr>onic tissues becau e the c are far more 
easil> and satisfactorily grown Adult tissues 
of any origin are more difficult of continuous 
cultivation than are those from voung or 
embryonic organisms for the reason appar 
ently that embrvonic cells po sess greater 
Rabfl hMdIdCh I 
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ability (0 cause sy nthcsis of protoplasm from 
the various types of media that have thus far 
been developed But despite this fact it iias 
hoped that if a method could be devi ed 
whereby adult human cndometnal and oia 
nan cells could be cultured the facilities 
would be it hand which would overcome to 
a certain extent the difficulties that have 
himlcrtd the accumulation of more detailed 
and specitic information m this field It would 
be ) iluablc because the tissues could be 
watched continuouslv from hour to hour 
through all their changes and each experiment 
could beadequateJv controlled It would also 
pro) ide the possibilit) of v ary mg the forces at 
work or of altering them completel) 

Such a technique has been devised and 
human endometrium has been grown success 
full) after many fruillc attempts for as long 
a oclavsiu tiro Its principal features are 
identical with or arc modifications of the 
technique which has been developed bj 
Carrel (2 0 

TECltSlQLE 

Ihe endometrial tissues were secured from 
the utenne ca\it) of uteri frcshlv recewed 
from the operating room While still warm 
and stenie the uterus w as opened and a small 
portion of endometrium was removed and 
placed in warm stenie Ringer s solution At 
the same time blocks were a/so cut from the 
endometrium for micro copical preparations 
The c sections gave information concerning 
the stage of the menstrual ode and the 
presence or absence of infection 

The sterile endometrium was carefully 
washed in sev eral changes of Ringer s dution 
to free it of all po sible traces of blood 
step Is quite important as was found by expc 
nence for traces of blood serum are 
inhibitory to the growth of adult cell ^ 
tissue was cut into very smalt fragmen 
The e were tnnsplanted into a medium com 
posed of two parts one part was solid anfl 
formed from a fibrinogen suspension au 

IF ly IVf o' At* ' I 
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Fi I Th compo ite growth cur e of i uitu i 
stroma cell of human endometrium The i i 1 t t 
period of j dajs in nhich little growth occu Th rat f 
Rrowth IS approximate!) one half that of mbr>on III ) 
blasts m th same media 

dilute embrjomc extract containing a trace of 
sodium hnoleate to pre\ent digestion of the 
clot the other part A\as fluid and was. com 
posed of t\ rode solution The fibrinogen sus 
pension ^\as introduced first being diluted 
^Mth an equal \olume of t>rodc solution so 
that the ^\hole^olume uas i cubic centimeter 
T} rode solution o s cubic centimeter con 
taming a trace of sodium hnoleate and o 
cubic centimeter of dilute cmbr>onic extract 
were then added The fragments of endo 
metnum )\ere then carefull> placed m the 
medium equidistant from one another before 
coagulation took place The medium was 
then allow ed to sohdifx and i cubic centimeter 
of tj rode solution was added Before the im 
plantation of the tissue w as done the medium 
uas carefulU tested to determine the h>dro 
gen ion concentration and the nccessarj 
modification made The h>drogen ion con 
centration was maintained at approximately 
7 2 The fluid medium w as changed e\ ery day 
and replaced by fresh Urode solution The 
use of fibrinogen suspension as the source of 
the clot was adopted when it was found that 
the small traces of serum remaining in the 
clots formed from plasma was inhibitory e\en 
after repeated washings 
The rate of growth of the cultures was 
measured each 48 hours They were placed in 
a projectoscope which cast a shadow of 





PiR The ci!„e of a culture of enJom trial stroma 
c II The culture 1 14 cl > old This culture was gro n 
m a medium in hich corpus lut um extract i as ub li 
tutecl for emhrjomc ti sue extract 

known magnification the shadow was out 
lined Its area measured b\ means of a plant 
meter and the area computed and charted 
The areas were plotted from day to dav so 
that a growth curve for the various cultures 
was kept In this v\ a\ it vv as possible to ascer 
tain with a good deal of accuracy the average 
rate of growth of the endometrial cells in the 
media used This was found to be about half 
as fast as that of embryonic cells m the same 
media 

DESCRIPTION OF THE ENDOitETRIAL 
CULTURES 

During the first 2 davs following tran'^plan 
tation the explant increased only slightly in 
size The following '> days there was an 
increased rate of growth roughly twice that 
of the preceding period Subsequently the 
rate of growth remained about the same 
there being an almost uniform increase m size 
Accidents such as infection or liquefaction of 
the clot of course stopped growth or slowed 
it and such cultures were discarded Figure i 
IS a composite chart of i ^ cultures and demon 
strates graphically the rate of grow th of the 
tissue 

At xarious stages cultures were fixed 
stained and mounted for microscopic studv 
It was found that the growth occurred almost 
wholly from the stromal or connective tissue 
portions of the explant The epithelial cells 
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ippULiUK KkI -iiah j loiv httnt ptnod tint 
tht\ wtR ntr;,roun thi trornt nil 
Thi gdv c an xlmo t purt. trun ft nnttlut. 
tissue tells on the penphtrv ol tlu tullurt 
and bx t irt/ullx itti )nin;. i tnlinrt «> i to 
jbtain onU the ptriphtrxl itU w*. wtrt ibit 
tooljtainpurt strun of tnmi til I iM«rt 
IS T tulturt /,ro«ii from utli in txplint J j/, 
urc ^ is i hi^,h power jih it nnuDj^nph »f in 
iltno t (lurt eulture of epitliili il tell obi lined 
in 1 similar manner Jnm i culture in nliich 
thestromiwi i mt ind in whieli the ipilhe 
hum sunned ind i,rew kixuruniK 

j \I I KiMt N i 

Bcin^, po e ed of a pure culture f tromi 
cell which was j,rowin it a known rile of 
grow th in a mtth i of know n t jmjiosiiion \i7 
serum free tibrin ebt tmbrxonie extnet and 
t\rode solution it seemed tie inblc to deter 
mine il possible w hat effect folheular fluid inel 
an extract of corpus luteum cells would ha\c 
on such a culture if used to replace the embn 
onic extract 

Follicular fluid was obtained from unnip 
tured graahan follicles These were found in 
freshh remoxed human oearics from the 
operating room 

In a imilar manner corpora lutca were 
obtained and an extract of the cells made m 
a manner exactlj similir to that uscti for the 
preparation of the embrjo extract That is 
the corpora lutea were carefulf) dissected out 
of the o\ar> cut into small fragments and 
washed in numerous changes of sterile 


I ingcrs solution I he fragments were placed 
in a sterile Latapic apparatus crushed mixed 
with an equal \oIume of lingers solution 
and frozen and thawed twice to rupture the 
cell Agiin an equal \olume of Rin ers 
olution was added the mixture placed m 
centrifuge tube centnfugalized for lo mm 
utes and the supernatant fluid decanted This 
eem titutexl the corjius luteum extract used in 
the experiments 

\n experiment consisted of three groups of 
1 3 cultures t ich All three groups had-simiiar 
mexli i with the exception that A had embq 
oiiic tissue juice II h id follicular fluid replac 
irt„ (he embn onic tissue juice and C had the 
coqmsluteiim extract replacing thecmbrjonic 
extract all in imihrxolume 

Jhc culture ifi il groufisurwiedfiorSclajs 
with light cell migrition but no real growth 
I epc iteil experiments with greater xolumesof 
(he foJhcul ir fluid gai t the ame result 

I he re nil w is quite different ingroup C in 
which the toqms luteum extract was used in 
pi ICC of the cmhrxonic extract Here there 
wa i mo t luxuriant and rapid growth of the 
cell ((juahiig ami in omt instances excecdin 
the rate of growth in the eulture containin 
ihe embrxoniL exirut Control consislin of 
lulture m which oiarian stroma cell extract 
Ml u id were not made Ihi was not con 
siilertd nettssirv m the light of Drew s work 
( ) m which he found that adult cell did not 
grow in tin ab enct of embrjonic extract o 
in the ab cnce of autoh tic products which he 
thought were formed in the explant it elf after 
bcxcral da\s of incubation Obxiousl} these 
experiments should be repeated with the 
oxarian stroma cells as controls to eliminate a 
pos iblc source of mi conception 

I igure 5 gixes m the form of a graph tnc 
relatixe rate of growth in the three tjT^^ ° 
cultures It will be seen at once that in this 
scries of experiments 15 cultures to the group 
4S to the experiment m the corpus luteum 
extract as made there are substances anao 
gous to those contained m embrxonic 
Ihat IS there are substances present whicn 
enable the cells to metabolize some portion 01 
the culture media info protoplasm , 
reproduce themseU es That the^e are 
autoI>tic substances described bj ^ 
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D Y3 f Growth 

Tig 5 A graph representing the composiu growth 
curves of 3 senes of cultures Lach senes consi t d of 15 
cultures The> were similar except that 1 contained cm 
bryooic tissue c'ctract contained follicular fluid C on 
tamed corpus luteum extract 

seems certain as the extract ^tas used frtsh 
and ttas kept m an ice box On the other 
hand it seems to be a much more stable sub 
stance than that contained in embrvonic 
extract as temperatures up to 6^ degrees C 
for 15 minutes did notaffect its potenc) to an> 
appreciable extent 

DISCUSSION 

The question at once arises as to the nature 
of the substances present in the corpus luteum 
extract is it similar to that contained m 
embrjonic extract and is it the same sub 
stance which causes the cyclical changes m 
endometrium in the woman^ The latter can 
not be answered at present Ihe former 
probablj can be settled by further stud> 

Carrel and Baker (i) in a \er> brilliant 
senes of experiments ha\ e demonstrated that 
fibrobla«its in pure culture obtain the nitrogen 
from which the> build protoplasm from 
proteoses and other pnmar> deri\ati\cs of 
proteins Bj splitting the protein molecule to 
\anous degrees thej have obtained sub 
stances proteoses which are assimilated by 
the cells and metabolized to form protoplasm 
rhev were able to produce this substance 
from avanetj of sources The> replaced the 



1 ig 4 \n 18 day culture of stroma cells grown with 
corpus luteum extract The dark group of cells (right) 
rcprvs nts the on inal exphnt There v as Jioucfaction of 
tl c clot hence the irregular outlines of the culture 

cmbr>onic extract b> solutions of proteoses 
in their tissue cultures and secured cclluhr 
response in the form of growth activitj xer> 
closch paralleling that of their embrjomc 
extract controls 

In MOW of their work which was published 
after this stud> ^\as well advanced it is ob 
MOusl> nccessar) to repeat the corpus luteum 
extract experiments with extracts which have 
had careful nitrogen determinations to dis 
cover the degree to which the protein mole 
cules m them ma> have been split before any 
definite conclusions can be drawn from this 
work The work is presented at this time as 
a demonstration that the method is practical 
for the object m view and that in the near 
future ph> siological problems maj be attacked 
b> this method of stud> with the possibility 
that valuable information ma> be gleaned b} 
its use It IS also a demonstration of the prac 
ticabilit> of the use of adult tissues in this 
connection 
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SbRGtR^ G\\LCOLOG\ AND OHSll TRIGS 


CHONr)ROD\ SPI ASIA 
m M\ririR unii \M> m n Nn \(rk 

Jmhft tkN \ k(Vhpinp y Hllpl 


M \ interest m thondrod^sphsit was 
aroused b\ the prcscnlilion of a 
ease ba Cole fS) in 1926 which was 
almost the exact countcr]iart of a ease we ha\e 
had under obenation at the New \ork 
Orthopxdie Dispensirj 
1 he condition is {^tncrallv considered to h u c 
been firj,t described bj Ollier fig) in 1899 as 
irregular growths of cartilage localized near 
the epipha es of the long bone of one side 
0/ the boda with resulting skeletal dUormit} 
These cartila mous masses adjacent to the 
cpiphvses undergo deJaa td os iJicatjon which 
behaxior dilTcrentiates them from multiple 
chondromata which never o sih Ollier con 
sidercJ the condition to be quite ihstinct from 
achondroplasia with its more complete arre t 
of development hut in his opinion it is not 
unlike rachiti which re uks in overgrowth 
of cartilage at the epiphv «c with sub equent 
Ossification He noted le ions in the phalange 
of the fingers with re uUmg soft con istcncj 
allowing the phalanx to be picrceil roadilv 
Chondrod) splasia tends to heal pontancousl> 
bv replacement of cariiUgc with bone 
The disea e de cnbed bv Ollier was made 
the subject of a the is bv his pupil Molin fiS) 
in 1900 v\ho described t eases 2 of Olliers 
and I of Novc Jos crand and Destots He 
stated that the identitj of d>sthondroplasia 
and osteogenic etostosis need^ further stud> 
The salient features of the tvpe of dvsehon 
droplasia which he described mav be stated 
as follows It is an osseous dvstrophv iffectino 
the long bones of the extremities and the meta 
carpophalangeal skeleton with partial arrest 
of development and curvature of the long 
bones resulting The diagnosis can be made 
b> roentgenographv Its ctiologv is unknown 
and there are no microscopic or macroscopic 
observ ation on the disease IVIoIin s obserx a 
tions regarding theconfusion' existing between 
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chondrod>sphsn or <l>schondroplasia and 
multiple cartihginous exostosis were tinieli 
ami as a matter of fact the confusion of 
terms and conditions still persists 
I hrcnfntd fio) reported 600 case ofhered 
itar> deforming cartilaginous tumors under 
the title of Hcrcditarv Deformin Chondro 
dvsplasia \mong this large group le sthan 
I per cent showed marked asvmmetrv A fi 
hurst ft) under the same title reported ii 
cases that he hid observed Vmon others 
reporting casts of hcreditirj deformin car 
tdaginous tumor* are Pcrc> (si) Kenfrrn 
White f i) Campbell (6) Ord f2o) and Lei 
in fi6) The latter rccenth recorded 6 ca es 
and used the name sugge ted to Reith and 
used b> him diaphvseal acla IS Keith fit) 
con iders Ollier* tjpe of chondrodj plasia 
onij an extreme example of diaphj eal acla is 
His ummarv is as follow The di ea 
known to clinician as multiple evosto 1 i a 
(Iclmilc Klisordtr of growth and should be 
named djaphvscal aclasi* to indicate the ra 
turc of the growth di turbance It is con 
genital in point of origin and affects onh those 
parts of the skeleton w hich arc dev eloped from 
both cartilage and membrane It 1 related 
to ichondroplasia and there is rca on for su 
pccting that it maj be due to a di turbance 
in the function of the gland of internal secre 
tion the th>roid gland being the one which 1 
most liktl) to be at fault The studv of thi 
disorder helps us to analjze the normal nia 
chincrj of bone grow th W hilc these mut 
tiplc cartilaginous tumor ma> have some 
thing in common with Olhets disease the 
clinical picture of the latter makes the leiv 
recorded cases fall into a discrete and definite 
little group from the clinical standpoint 
Coon (g) added a tv pical ca e in a child witn 
the right upper and lower extremitie ' 

volved showing lesions in the metatarsal an 

metacarpal of both sides of the bod> 
noted bv roentgenogram of the long boi' 

m Ussy U I d 6 d d t £ 
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Fi«3 I 2 and 3 Rocntgenofjram Jul> lo o The long 
bones of the left leg are short The distal inch of the tibia 
IS enlarged and m thi area there i a dehcien \ of 1 ne 
structure apparentlj cartilaginous for the mo t p rl Th 
bone IS of coarse structure and appear in irregubr irand 
and masses extending from the bonj shaft into the carti 
laginous portion The os ification is best de eloped po tc 
nor to the central axis of the mass and is ab ent at th 
penpher> except for a flaring of the cortex of the h ft it 
the proximal end of the mas 
There is no exidence of actne destruction or effu ion o 
infiltration The epiph> i is onl) slightly and irregularK 
opified Sumlar changes are present at all the metaph> e 
of the long bones of the left leg except the pro imal end of 
the fibula lo the left side of the pel is and m som of the 
left metatarsals The phalanges are not hown \\h r 
the epiph)seal line is xisible it appears of normal wiJlh 
and the epiphjses are much less affected than the me 
taphi-ses 

of the nght side an increase m densit> and 
longitudinal striation There it ere exostoses 
of the olecranon acromion and coracoid proc 
e se and also of the humerus The right up 
per extremit) t\as 6 ^ inches shorter than the 
left txhile the right lower was 3 inches shorter 
than Its fellow 

Bentzon (2) in 1924 x\hile reporting i 03*^0 
of Oilier s disease could find in the literature 
onu 12 other similar cases His tiews xthich 
are of interest ma> be summanzed Ollier s 
disease represents the tjpical reaction of the 
bones against certain disorders in the inner 
tation of their blood \essels It is often con 
fined to one half the bod> “Masses of h) aline 
cartilage are found to follow paths similar to 
those of the artenes of the bones The patho 
logical processes in the bone tissue ma\ be 
assumed to be related to the formation of 
callus in a fracture where the blood \essels 
ha\e been interrupted He disagrees with 
Ollier and W ittek (24) who described the dis 
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ease as a disturbance of epiphjscal growth 
He regards this as a secondar\ phenomenon 
Thepnman focus is hebelie\es inthediaph 
)ses which are nourished b) a single large 
nutnent arterj From an experimental stand 
point working with rabbits he was able bj 
interrupting the s\mpathetic ner\es in some 
instances to produce structural changes in 
bone similar to those seen in Oilier s disease 
Bentzon s theones of the ctiolog\ of Oilier s 
disease supported b\ his studies form a 
\aluable contribution 

Voorhoc\ e ( ) pre'^ented cases of a brother 
and sister whose roentgenograms showed 
longitudinal striation of the metaph\ses of 
the long bones and pelvis These manifesta 
tions he considered allied to chondrod) splasia 
but the sv mmetncal distnbution places it out 
side the categorv of Olliers disease A val 
uable list of references is found in his presen 
tation 

Jansen (ii) reported a case of umlat 
eral chondromatosis which he properlj calls 
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M \ interest in chondrndvsphsia uis 
aroused b} the presentation of i 
CISC b) Cole fS) in 19 6 uhich was 
almost the exact counterpart of a ease we base 
had unrler observation at the New \ork 
Orthopadic Di pen arj 
The condition is tentralK considered to hav e 
been lirst described bv Ollier (loj m iSpQ as 
irregular growths of cartilage localized near 
the epiphjscs of the long bones of one side 
of the bod> with resulting sKclct il deformitv 
These cartilaginous masse adjacent to the 
epiphvses undergo delav cd os ihcation which 
behavior dififcrentiato them from multiple 
chondromata which nev er ossifv Ollier con 
sidercd the condition to be quite distinct from 
achondroplasia with its more complete arre t 
of dcNclopmcnt but in his o[)mion it is not 
unlike rachitis which re ults m overgrowth 
0/ cartilage at (heepiphjscs with subsequent 
ossification He noted lesions m the phalanges 
of the Ungers with re ulling oft con istenc> 
allowing the phalanx to be pierced rcadilv 
Chondrodysplasia tends to heal spontancoush 
b^ replacement of cartilage with bone 
The disease described bv Ollier was made 
the subject of a thesis bv his pupil Molin f 18) 
in 1900 who described 3 eases 2 of Olliers 
and i of \ovc Jos erind and De tots He 
stated that the identity of dvschondroplasia 
and osteogenic exostosis needed further study 
The salient features of the type of dyschon 
droplasia which he described may be stated 
as follows It IS an osseous dvstrophy affecting 
the long bones of the extremities and the meta 
carpophalangeal skeleton with partial arrest 
of development and curvature of the long 
bones resulting The diagnosis can be made 
bv roentgenographv Its etiology is unknown 
and there are no microscopic or macroscopic 
observations on the disease Molin sobserva 
tions regarding theconfusion* existing between 
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chondrodysplasia or dyschondroplasii and 
multiple cartilaginous exostosis were timely 
and as a matter of fact the confusion of 
terms and conditions still persists 

riircnfricd fio) reported 600 case ofbered 
itary vleforming cartilaginous tumors under 
the title of Hcrulitary Deforming Chondro 
dv spf iMa Among this large group Ic s than 
I per cent showed marked asymmetry ^sh 
hufbl (t) under the same title reported ii 
cases that he had ob trved Amon others 
reporting cast of hereditarv deformin car 
lilaginous tumors are I erev (21) Renfreii 
Uhitef 3) Campbell ("6) 0 n\( 0) andbcH 
m (16) The latter recently recorded 6 ca en 
anil used the name suggested to Keith and 
used by him diaphv seal aclasis Keith fr4) 
considtrs Olliers tvpe of chondrodv splasia 
onlv an extreme example of diaphv ealadais 
His summary is as follows The di ease 
known to clinicians as multiple exostosis is 
definite di order of growth and should be 
namctl diaphv seal aclasi to indicate the na 
ture of the growth disturbance It 1 cor 
genital in point of origin and affects onU those 
pirtsof the skeleton which arc dev eloped from 
both cirtilage and membrane It is leiatei 
to achondroplasia and there is rirason for 2 
peeling that it may be due to a disturbance 
in the function of the glands of internal secre 
tion the thy roid gland being the one \ hictii 
most hkely to be at fault The studv of thi 
disorder helps Us to analyze the normal ma 
chinery of bone growth While the e mu 
tiple cartilaginous tumors mav have some 
thing in common with Olliers di ease t e 
clinical picture of the latter makei the Ict 
recorded cases fall into a discrete and definite 
little group from the clinical standpoint 
Coon (9) added a typical case m a child witn 
the right upper and lower extremities m 

volved showing lesions in the metatarsal 2 

metacarpals of both side of 
noted by roentgenogram of the long 00 
rrh iflifyCi > tdfid'i m 6 >1 

bK 
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Figs I 2 and 3 Roentgenograms Ju 1 > 1920 TIic long 
bones of the left leg are short The di tal inch of the tibia 
IS enlarged and in this area there is a deficiency of l>one 
structure apparently cartilaginous for the most part The 
bone IS of coarse structure and appears in irregular strands 
and masses e tending from the bony shaft into the carti 
laginous portion The ossification is best de\clopcd poste 
nor to the central axis of the mass and is absent at the 
periphery except for a flaring of the cortex of the shaft at 
the pro imal end of the mass 
There is no e idence of acti\ e destruction or effusion or 
infiltration The epiphysis is only slightly and irregularly 
ossified Similar changes are present at all the metnphyses 
of the long bones of the left leg except the proximal end of 
the fibula in the left side of the pelvis and m some of the 
left metatarsals The phalanges are not showm Whe 
the epiphyseal line is visible it appears of no mal idth 
and tne epiphyses are much less affected than the me 
taphyses 


of the right side an increase in densit> and 
longitudinal striation There were exostoses 
of the olecranon acromion and coracoid proc 
esse and also of the humerus 1 he right up 
per extremit> was 6 ^ inches shorter than the 
left while the right lower was 3 inches shorter 
than its fellow 

Bentzon (2) in 1924 while reporting i case 
of Ollier s disease could find m the literature 
onl> 12 other similar cases His mows which 
are of interest ma> be summarized Ollier s 
disease represents the t\pical reaction of the 
bones against certain disorders in the inner 
^atlon of their blood \essels It is often con 
fined to one half the bod} Masses of h> aline 
cartilage are found to follow paths similar to 
those of the arteries of the bones 1 he patho 
logical processes in the bone tissue ma> be 
assumed to be related to the formation of 
callus in a fracture where the blood vessels 
have been interrupted He disagrees with 
Ollier and \\ ittek (24) w ho described the dis 
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case as a disturbance of epiphyseal growth 
He regards this as a secondar} phenomenon 
Theprimar} focus is he believes inthediaph 
>ses which are nourished by a single large 
nutrient arter> From an experimental stand 
point working with rabbits he was able b} 
interrupting the S}mpathetic nerves m some 
instances to produce structural changes in 
bone similar to those seen in Oilier s disease 
Bentzon s theories of the etiolog) of Ollier s 
disease supported b} his studies form a 
valuable contribution 

Voorhoev e f 2) presented cases of a brother 
and sister whose roentgenograms showed 
longitudinal stnation of the metaphvses of 
the long bones and pelvis These manifesta 
tions he considered allied to chondrod} splasia 
but the s} mmetrical distribution places it out 
side the categor} of Olliers disease A val 
uable list of references is found in his presen 
tation 

Jansen fii) reported a case of unilat 
enl chondromatosis which he properlv calls 
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Ollier s di ca^e The pathological stud> of ex 
Cl ed tissue showed cartilage cells of the 
m>xomatous t\pe 

Cole has written \er> conci el> on this dis 
ease gi\ ing summarized case reports on e 
patients besides his own a clear cut case of 
chondrod>spIasia He concludes as follows 



1 oilier s dl case is 1 term jhich earn 

fixed in the literature but nhich 5"““'“ 
used onlj to designate those cases o ra 
hgmous d> strophe nith or „ 

hginous tumor formation which ^ 

asjmmetrical inxohement of the hodi 
outstanding clinical feature . ^ 

2 Chondrod) splasia is a conditioy hi 
IS usuall> as\mmetncal but 

metrical cases are on record the e 
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ii» 8 n 9 

Figs 8 9 10 andir Photographs taken o( the palitut 
m 19:7 at age of 9 >car 


therefore be broader in its application thin 
Ollier s disease 

The gradation of reported cases between 
those of frank multiple cartilaginous exostosis 
on the one hand and the so called chondro 
d\splasia with no change in an> thing except 
the internal architecture of the bones on the 
other IS so x aried and irregular that a dehnitc 
classification of cartilaginous dvstrophies is 
still impossible The possibiUtx that the 
widelj different findings in some of these cases 
are onl> manifestations of different stages of 
the same condition must not be oxerlooked 
The cases of cartilaginous d\stroph> which 
maj be classified as Ollier s disease ha\t been 
reported as follows 

Oilier 

Ko\6Jo 5 ran 1 and Destot i 

(These 3 cases w re made the ubje t of 
Molm s thesis ) 
t\ittek 

Burchard 2 

Koehler 

Coon 

hven Johans on 

Chris Johanne son 

Bojesen 

Bentzon 

Jansen 

Col 

Ca e r ported here 

Total s 



Fig ro 1 1 " I 


In 1924 Bentzon reported that he hid found 
12 case in the literature besides his own but 
there is probabK a mistake in the first 3 cases 
Bentzon ascribed 3 cases to Ollier and Molm 
and I to Ko\ Josserand and Des-tot but Mo 
lin s thesis was built up on a pre entation of 
3 cases 2 of which were Ollier s and 1 that of 
No\e Josserand and Destot 
A search of the literature since 19 4 has 
shown onU ^ additional cases In 192^ 
Canclli (7) reported a case of cartilaginous 
dxstrophj in an infant which li\ed but 2V 
months with lesions involving the mctaphvscs 
of both humeri and of both femora the coxal 
bones and sacrum The roentgenograms of 
this infant showed irregular deposits of cal 
aum in the areas mentioned a picture quite 
similar to that shown in Tig 4 taken when 
our patient was 8 ) cars old This case is in 
teresting as a picture of marked sjmmctncal 
skeletal deformit> due to irregular growth of 
cartilage in the metaphjses of the long bones 
It seems reasonable to consider this condition 
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as do elv allied to Olliers discisc In 1026 
MaucUtre (17) reported act e u hich ht tilled 
Ollier b disc ist but which obvioush fills out 
side this group is commonK accepted It is 
not ab>mmctricil tnd the roentt,cnOp,nm do 
not show tvpical lesions 
The historx of our else follows 

r H ag d ^ a N 398 2 apjcir d at th 
\c \ork Orth pa.dic Dispcn v in Julv 1920 
ith a hi tor\ of def mit\ of the left I g not 1 fi st 
at the age of 6 m ths The child ^ as c s ntialK 
no mat on am ation except for a diflf r einth 
1 ngth fig fh ight 1 g was 14 inches 1 ng 
and the ! ft 1 g a / inchc The left tibia 
h ed marked ht I boning ith the foot nvaru 
d formitv Th r ght f ot was in algus Roent 
genog ams r ta en ( e Fig and 3) Th 

Was rm nn as n gati No opinion was re 
CO ded r gard ng 1 agn s s and no treatm nt sug 
g sted t th s tim 

H em n d a a\ f om the d pe sarj for 3 
> a s du g hi h t me h s »c n at inter 1 of 
6 month b\ th \i iting nur Hs 1 t rve ng 

h tore thout ntc e t a idc from the fact that 
th re wa a gradually r a mg d par tv in length 
betw n the ght a d left 1 gs He was fore d to 
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r turn to the disfcn ar\ wh n h could n longer 

In Jun 19 4 at th age of 6 \ea s the ! ftl g 
\s Imosl 6 inches short r than the rght short 
c ing b ing distributed equ 11> bet cen thigh and 
I g uh sharp I teral bowing of b th tibia and 
fibula \n e tension 1 g brace \ a ordered and a 
0 t ot n\ to orr ct th d f mit\ of 1 “ leg a 
uggestcl \ c (I ro ntgenogram a t he bet 
unfortunateh di car i d Fh report read 1 
s m non os ifi 1 and r gul 1> oss fled areas are 
pr s nt but th c are a few dense alcareous nodule 
in the artilaginous ar as of th I s ns 

JuU 21 10 4 The pal nt tnt red the M pUH 

Mr\SUREMENTS OF LOWER EMREillTIES 


Iftl g 1 here 1 mo 1 rate ant rolat ral b ngof 
the upper thir I of femur \ h ch is co dembl> « 
larg d Functi nathipi no mal V ® 
ma^ muscle balanc There 1 e 

bo ng of the 1 r third of the tib a Both e 
t m t f the t b a c enla g d and t “ 
dg es f late alt Th foot is rotat d lat 

all> 90 <1 grees Th Wassermani reaction as 
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doubtful positive and tests made on both parents 
'\eie negative but the patient was given four in 
sections of neosalvarsan on the remote chance that 
anti luetic treatment might help Following these 
treatments an uneventful vear intervened \o 
historv of anj similar trouble could be elicited m 
an> near or remote member of the patient s familv 
June 1925 The patient again entered the hos 
pital ward The left leg was noted as being 6 inches 
short Although there is some discrepancj between 
the measurements of 1924 and those of 10 5 which 
might be due to the range of error of different 
examiners the dispantv between the right and left 
leg remains the same 

MEASUREMENTS 

L ft R |ht D ff 

I h I tl I h 

Entire len th ante lor supeno 
iliacspme tom dial malleolus 14 0/ 6 

rtf ' " ■'’/ 3 

n ^ , 7 10 2 

Eircumfe ence of th gh 1 / 2 / 

v-ircumf rence of calf gy 8 / 

An osteotomv of the tibia was done to correct the 
deformitj The bone was divided at a point below 
Ttf "here it was found to be quite brittle 

inis healed uneventfullv with correction of de 
lotmitv The patient wore a plaster of Pans cir 
cu ar splint for two months and then bore weight 
wiUi his extension brace 

months the patient returned to 
c di pensar> at intervals of everv 3 weeks The 
condition remained unchanged Another roent 
taken in March 1926 (See Figs 4 5 

^927 age 9 > ears the patient entered 
e hospital for an cxploratorv incision for the pur 
pose of microscopic examination of the tissue The 
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r 



Uassermann was negative the Mantoux negative 
The blood count showed red blood cells 4 750000 
white blood cells 14 800 hemoglobin 75 per cent 
polv morpbonuclears 75 per cent small Ivmpho 
evtes 20 per cent larg Icmohocytes 3 per cent 
transitionals 2 per cent Lrinalysis was negative 
At operation the periosteum was divided and the 
tibia was capo ed at the lower metaphvsis It had a 
soft melon rind consistency and several pieces were 
removed for studv 

Pathological report Gross examination The tis 
sue consists of six small fragments of translucent 
bluish white homogeneous tissue resembling carti 
lage Microscopic examination Sections of cartilage 
show extensive cystic degeneration small and large 
cysts being present There- are also several rather 
large roughly circular spaces m the cartilage con 
taming strands of delicate connective tissue 

Diagnosis Cystic degeneration of cartilage (see 

Fig 7) 

There is nothing of moment to report until his 
most recent examination in September 19 7 See 
Figs 8 Q 10 and ii Examination shows that all 
motion in the left leg are free and normal General 
condition is excellent 

aiEASUREMENTS SEPTEMBER I9 7 

Left REht Dff 

I h 1 h 1 h 

\ntenor upe o >1 ac sp n to 

ole 19 5/ 6/ 

\ tenor superior i\ ac sp ne to 
medial malleolu 16 '' 23/ 7 

F mur 9/ 3/ 4 

Tib a 7/4 o ^ S 

Total height 46/ inches 

Roentgenograms were again taken at this time 
which how progre sive change in the lesion (see 
Figs 12 13 14 1$ and 16) It is interesting to note 
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th t at th c f ar tl I ft I c i h 
h t r th in th right fur i I i r th Ii 
1 ant ( in hi \ft a 1 f I in th \ 
\ t I th I ft I g I in h h I r th n 

I f II h h m t m I t thit f r th j i i 
1 , r It ha h ti ilm t h U ng i n n gr \ th 
r iti. \ itl th un 1 1 g 

St M\l \l \ 

lilts tic 1 unqut tionafiU i <ho»<lr<) 
<\s pla la of the t\pt t tlltd Ollitr di t tst 
It lb in ibtmmotntil tirtifa^inou <l\ trophv 
with re ultine, sktlttil (leformi(\ tonJtnttI to 
the left le„ It lb uiidcrtoinf, tltli\t(l ob jltci 
tioii tnd heiling pout intoubK whiili is the 
u uil tour e ot c\tnt itcordinj, to Ollitr 
Iht afTccted lonj, bones ire prow in;, \Utr 
hiMnp fallci behind O' intJie in Itnplh 
<iurin^ hib first 6 \tir lor the px t t \tir 
they hi\e ilmo t kept pict with tlio t of tht 
sound leg The discist is eytremch tli ibhng 
bttiusc of the unilitcril retardation of bone 
growth hether this 1 in unubuil nxinift 
tation of the condition known as hereditary 
deforming chondrod) splasi i or multiple tir 
tiliginous tumors as Keith beliexe or ib i 
di tinit entit) as Ollier and others hiie be 
lievtd has not been pro\ed OHicrs state 
nxent that the e tirtiliginous masses undci^o 
delayed ossification and tend to heal sponta 
neously while the multiple chondromita 
ney er ossifj seems to indicate a fundamental 


ililitrcnti, Ihc hi lory of this patient seems 
to lend weight to Ollier conclu ion On the 
other h ind a study of the case reported b\ 
t intlli mike ont wonder yyhether thea jm 
mttrit Kityiry. of this mall group of casey 
might not be x coincitlenct Uhile the e 15 
patant may not reprt ent an c ential diner 
ence in patliology from that displayed bj a 
muth larger cl iss of cartila„inoub dystrophies 
tin. chnital picture of each case is 0 yei) 
similar to the others that they eem to fall into 
a\try cleir cutgroup IKnlzon s theory (hat 
this condition represent a disorder m the 
inncryation of the blood xc ds of the Ion 
bont-s and that the proct is a circulator) 
disturbance is interesting 

1 he condition is rare and this ca e 1 added 
to the eric y\ith the hope that the ob erva 
tioii of such a patient oy er a period of 7 ' 
may be of some x alue It is to be hoped (hat 
he max be studied until he reache maturity 
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4 BurcnASD 2 ur Diagno c der Chondromitoscn 

Fibro cnundzystischen Dcgcncntiondcr Knocken 
Fortschr a d Geb d To ntgonstrahl n loi *3 
Tix 1 13 

5 Idem Ucber multiple Fnchondrome in J n Un^en 

Roehrenknockcn von Ivinclcrn Fort d r a d f b 
d Roentgenstrahlcn 1012-13 tix qi 

6 Caupbell IIorACE E Ilcreditarv d fo m 1 g chon 

drodjsplasia report of three ca es J Uontt. Joint 
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Tunno 19 6 p 513 
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Orth Surg igti it 604 
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13 Johansson S\t:n Em Bcitrag z Kenntms drr og 

OUierschenWachstumsstocrung Nord m d Xrkiv 
1916 ^r 18 


14 I nil! Sir \RTHur The nature of the structural al 
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ses J Anat 10 o hv loi 

15 Koeiilfr \ I ortschr a d Gcb Roentgenstrahlen 
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gi che Inatomie dcs hueft Gelcnks und Ober 
schenkcls in roentgcnograpliischen Darstellung 
Hamburg ipoj 
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diaphyseal achsi Surg G>nec & Obst 192 
xh 48 

17 Malclaipe Un cas de nanismc par dvsehrondro 

plasie d Ollier Pev d orthop 1926 xiii 653 

18 Moun La d>scl ondroplasie Ih sc Lyon 1900 

19 Ollier Louis \ L L Bull dc la Soc de Chir de 

I yon 1890-1900 ill 22 
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dysplasia lancet 192^ 11 x 8 

1 Pikcv N M Multiple chondro-osteoma Surg 

Gynec &. Obst 1915 xx 619 
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3 White Renfrew Two rare bone di eases Brit J 
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bUrGER'i GYNECOLOGl AND OBSTETRICS 


MULTIPLE POLYPOSIS OP THE COLON ‘ 

fivlIVROLD L IIULLSirK AID F \CS Sr P\ui AIcjnesota 

Itrui SitijrMd IS hool U y f M fs- 1 


T he ttrmpol\pobisof the colon his been 
interpreted bj different uriten* at \an 
0U5 time to mein a ingle pohp scat 
tered pohpi or an actual pohposis in which 
we niid the entire large bowel including the 
rectum the seat ol ihjusands of se ileideno 
m itou tumor I he tmding of i single jk»1\ p 
ibctrtiinl\ not 1 r irt. occurrence neither are 
multiple or scitterc 1 sin Ic pohps in the ame 
bmei uncommon \rcis of polxpo is which 
arc the re ult of ukers trictiirc carcinoma 
or other muc )u membrane irritation arc fre 
quentic encountered but westiH liaxeremam 
mg that t\jie ot jioKpisis which occurs most 
otten in \ oung p ojile and in which the normal 
muco 1 1 entireh replaced b\ countic small 
tumor of approMmatelv the imc size I his 
latter form ha« been vcr\ corrtttl\ named b\ 
Erdmann and Morris adnle cent congenital 
di seminatcd pol\pubi in contradistinction 
t j all other torm 

Lockhart Mummer) ch liiesthi- adenoma 
ta occurring in the bowel a follows (i)true 
multiple adenomata ( } paUps a ociited 
with hvpeqilastic tuberculo is (,) multiple 
pohps assented with old stricture of the 
colon (4) pohpoid cJnJition re ultmg Irom 
ulcerati\e colitis An m pettion ot thee 
groups show that the\ fall \er\ niceh into 
Lrdminn classiticaton the lir t being the 
adolescent tvpe found in the \outh with the 
con'^enital predisposition the three remaining 
groups, the re ult of one kind or another of 
irritation or trauma to the muosa 

The classification of Erdmann and Afoms 
made on a clinical ba is cc mpri es two forms 
fi) adult acQuired t)pe and ( ) adolescent 
congenital di seminatcd t\pe Thev place in 
the fir t group the single pol\ p In \ lew of the 
fact thtt single polyps are sometime found 
mverj \ oung children it might be ‘Suggested 
that the terms adult md adolescent be omit 
ted thev being called simph congenital and 
acquired I urther the term adolescent mi ht 
be confusing in that while the condition in the 
second group is undoubtedly the result of a 

F m b M 


hereditar) predisposition at the same fime if 
occasional!) does not manifest itself until after 
adolc ccnce 

rjie congenital form usuall) becomes evi 
dent in childhood or > outh rarcl) has a di? 
covcrable as ociated and etiological lesion 1 
often shown m other members of the famil} 
and has a hi^h malignanc) inadcnce 

IIISTOnCAL 

Mcnzcl in 17 i reported a caseofwhatha 
all the earmarks of the congenital tvpe in a 
bo\ of 15 j cars In 183 a ner and in 1835 
J okitanskv reported cases of multiple pol) 
jKisis the tvpeof which is uncertain Leberts 
case reported m 1*561 a female a ed 32 \ear 
I the first description of the polypi them 
scK cs J he ca e reported by Lu chka in the 
amc year was in a woman a cd 30 > ears In 
tills case the muco a of the entire colon and 
rectum Ind been replaced b) polyps In 
Uoodmrdsca e a woman aged 44) ear the 
entire colon mcludin" the rectum shovied 
polyps \ irchow at this time reviewed a ca e 
of hi andof Lebert andof Luschki under the 
term colitis pol) posis cy stica \ on Port col 
Iccttil 14 ca cs which were added m i tabu 
laled list to 33 >Tiore collected from the liter 
ature b) Docring in iqo, In this ene are 
given two personal cases of Doermo s Soper 
in igi6 added S more cases Strutlier m 
10 o reviewed 9 ca e of multiple polvpo 1 
of the intestinal tract and in ig 4 aocae 01 
multiple polvposis of the gastro inte tinal 
tract In this senes a number contained pobT 
in the small bowel and stomach These pns 
sibl) do not belong in a senes of cases of pol 
)p3 IS of the colon but have been included 
Likewise a number of cases in the same senes 
have been excluded becau e of insufTicient 
data tom'ike it permissible to list them a true 
ca es of multiple adenomata 
A review Ins been made of the ibov e men 
tioned <n es and others which includin the 
writers total 1 7 Eollowing the scheme e 
by Doenng the r 7 collected ca es have been 

II Cl 
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classified under the headings of age e\ Mtc 
duration of sjmptoms mahgnanc\ hercditar\ 
tendencN treatment and results and in at 
tempt has been made to draw some conclu 
sions from the information collected Mncc all 
cases listed as multiple pohposis ot the colon 
are included it is probable that a number at 
least do not belong to the congenital t\pe 
although a number which were giicn in nfli 
cient detail to mark them as obiaoush belong 
mg to the acquired tjpe were excluded 


XGC 

Quenu and Landcll report that oxer per 
cent occur betw een the ages of 1 5 and 3 x cart, 
Cripps saw three ca«cs in the same famiK one 
aged 20 another 17 and the third 16 xcars of 
age Erdmann had two male patients 14 and 
16 > cars of age and one female aged >ears 
The writer s case was that of a male aged >2 
whobc brother succumbed to a multiple pol> 
posts (prox ed at autops) ) at 34 and the father 
at 44 after haxing been ill with bowel trouble 
for j ears Of the r 7 cases the ages are gixcn 
93 The average age is 30 q x ears di\ ided 
as follows 

c 


Under 10 > ears S 

Jotosojears ts 

0 to 30 > ears 1 

30 to 40 > ears *3 

4® to s years r 

5 to 60 years 4 

60 to o\ea 
70 to 80 j cars 


The vounge&t patient was 5 xears the ohlcst 
74 "I he number of patients between and 35 
>eari> for which period Qutnu and Landell 
quote is jo per cent wasfi^ or 65 6 per cent 
m this series 1 his is especnllj ignibcant 
when one considers the following paragriph 


DUmXTION OF SXMPTOMS 


The duration of the sx mptoms was noted m 
60 of the I 7 cases, as follows 

p 

C tb 


ncc mfancx 
Xears 

0 r 10 j ears 
3 to 10 j cxrs 
4to sj 

3 to 4 jears 
2 to 3 yea 

1 to J ars 
Ix:ss th n t y r 


5 83 

Q IS 

O 12 
8 13 3 

4 6 X 

7 11 8 

6 10 I 

IX 8 

a 8 3 


Of the 60 cases in w hich w e know the duratio 
of symptoms 31 or approximately one hal 
have probably had s\ mptoms 10 years thi 
the av crage age of 30 9 y ears would hax e bee 
reduced materially if these patients had bee 
discovered and their condition had been dia^ 
nosed earlier 


SEX. 

It has been generally supposed that malt 
are more frequently affected However 1 
this senes there was only a slight differenci 
Of 98 in which the sex was given 5^ ^3 pc 
cent were males and 46 47 per cent wer 
lemales 


SITE 

I he area mv olv ed w as giv en in io6 cases a 
follows 


Rectum an 1 colon 44 41 

Rectum alone 26 4 

Colon s 20 

Large and small bo Tel 11 xo 

Large small bot\ el and stomach t o 

Rectosigmoid junction r e 

Cxcum and colon x 0 

Total 106 


XIALIG\A\CV: 

In many of the cases the question of mahg 
nant change has not been settled in fact \ er^ 
often it could not from the nature of the case 
be accurately determined However m 4. 
cases or ^4 6 per cent of the total carcinoma 
tous change was either present at the time thi 
diagnosis was made or occurred later This 1 
a decrease of 8 4 per cent from Doenng an( 
Soper s series in which the malignancy was 4; 
per cent 

When we consider that 42 of the i 7 case; 
were known to have malignant disease anc 
that more in whom the question of malig 
nanev remained in doubt died rather early o 
cachexia inanition or bleeding it is only fan 
to suppose that the malignancy index in th« 
senes is actually higher than the hgurcb repre 
sent ^Mummciy states that almost all re 
corded ca'^es of multiple polypi of the color 
eventually become malignant and this wai 
the factor to be reckoned with m treating 
these cases 
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SUIGLI\ G\NrCOLOG\ AND OBSTLTRICS 


MULTIPLE POL\POSIS OP THE COLON' 

liYimOLDI HUIISirKMD r\CS St Taui. MLNstsoTA 
1 b K j Med IShool U y [M nal 


T he term poKpo is of the colon has been 
jntcrj>rctct| b\ <iiJTcrent writers at \in 
nus times to mean a inr,Ic i)ol\p tat 
tertd jM IvjH or an actual polvfM>sj in tthich 
\\t lind the entire lar^t boucl iiuluilmj, the 
rt turn tht se It ( f thou and of c ile adeno 
matou tumi r I lie lindin of a single pol\p 
j itrlimli JK t a rire x-iurrtncc neilhcr arc 
multijiltor tittered in^ltiwhi) in the amc 
bowel unt immon \ria »l}Mhpoi which 
art the re ult it uktr tritliiri e irtinoma 
tr tlurmutju mtmbrarjt irntatn n ire fre 
quenth tnt lunttrid butwe (iHliavcrcmain 
in" th it t\i e < 1 poKjv i whi h octur mo t 
oltcnin\()un pti|le in I in wluth the normal 
mutiai cntireU repi ited l)\ counllc mall 
tumors oi tippr<)\imatel\ the imc size Hus 
latter firm ha been\cr\ orrettK nirncdb) 

I rdmann an 1 Nforri iJole cent ton"cnital 
di scminatcd p )l\p i in tontradi tmction 
to all other I arm 

Lockhart Mummcr\ tia me the adenoma 
ta otturnn in the bowel i foil ins (iilrue 
multiple aJ n mati ( ) [>>Up a otialtd 
uith inperpla tit tubtrculo i 0) multiple 
pjUp i itiJtt 1 with rid stricture of the 
colon (4) poK()aid eamiition re ulting from 
ulceratne tiliii \n m pciinn of these 
group how that the\ fill \ere nitclv into 
I rdmann s tlassiiication the first being the 
adolescent t\pt found in the \oulh with the 
congenital predi position the three remaining 
groups the result of one kind or anethcr of 
irritation or trauma to the mucosa 

Ihe clas ificatioii of Lrdmann and Alorris 
made on a clinic il basis compri estwo forms 
(i) adult acquired t\pc and i ) adolescent 
congenital disseminated t\ pc fhej place in 
the first group the single poI\p In \icw of the 
fact that single poI\p 5 arc sometime found 
m \cr\ >oung children it might be suggested 
that the terms adult and adolescent be omit 
ted the\ being called simpl\ congenital and 
acquired Further the term adolescent mi„ht 
be confusin^ in that w hile the condition m the 
second group is undoubtedl> the result of a 


licrcditan predisposition at the same time it 
occasionally does not manifest itself until after 
adolc ccncc 

Jhc congenital form usually becomes en 
dent in childhood or youth rarely has a dis 
coxcrablc as ociatcd and etiological lesion is 
often shown m other members of the famil) 
and has a high malignancy incidence 

HISTORIC \L 

Mcnrcl ini, i reported a case of what has 
all ihc earmarks of fhe congenital tipe in a 
bo\ of 15 years In 1S3 Warner andmiSjo 
1 okitan k\ reported ca cs of multiple poly 
1)0 IS the l\ pc of wliicli IS uncertain Leherts 
ca t rt|>ortccl in iSor afemalea cdyayear 
Is the first dc tription of the pohpi them 
sch cs J )ic c isc reported by Luschka in the 
amc \ car w a in a woman aj,cd jO\ears In 
till ca e the muco a of the entire colon and 
rectum had been replaced b\ polyps In 
Woodward s case a woman a^cd44>wr the 
entire colon including the rectum showed 
pohps \irchow at this time re\ie\\edaca e 
of 111 and of Lcbcrt andof I Uschka under the 
term colitis poh posis cn stica \ on 1 ort col 
Icctcd 14 case which were added m a tabu 
latcd list to more collected from theltet 
aturc by Doerm„ in 1007 In this ene are 
gi\cn two per onal cases of Doermo s ‘^oper 
in 191O added b more cases Struthei m 
19 o reviewed 39 cases of multiple polypo 1 
of the intestinal tract andinipa ocaesot 
multiple poUpio IS of the gastro inte ti at 
tract In tins sene-, a number contained pohps 
in the small bowel and stomach Ihe^e po 
sibly do not belong in a sene of ca e of pw 
y posis of the colon but have been incluaea 
Likewise a number of evse in thesarre erie 
have been excluded because of insufficien 
data to make it permissible to list them as true 
casts of multiple adenomata 

A review has been made of the above men 
tioncd cases and others which indudin 
writers totals I 7 Following the scheme 
by Doeniu the 127 collected case have ee 
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classiOcd under the headings of \ ite 
duration of sjmptoms malignanc\ h<rt<htir\ 
tendencj treatment and result in<l n it 
tempt has been made to dnw nmc i )m1u 
sions from the information collected '^ukc lU 
cases listed as multiple pohpo i ot ihc colon 
are included it is probable that a number at 
least do not belong to the congemt il txj)! 
although a number i\hich were given m ui(i 
cient detail to mark them isobviou !\ hil)n^, 
mg to the acquired t>pc were excluded 


Acr 


Quenu and LandcU report tint oxer ,o per 
cent occur betw een the ages ol i ^ and •, \ c ir 
Cnpps saw three cases in the same t imiK one 
aged o another 17 and the third 10 m ir ot 
age I rdmann had two male patients 14 and 
16 > ears of age and one female ageil xears 
The writer s case was that of a male aged 
whose brother succumbed to a multiple ))ol\ 
posib (pros ed at autopsx ) at 34 and the father 
at 44 after having been lU with bowel trouble 
for} ears Of the x 7 cases the i„cs ire given 
in 93 The average age is 30 9 >eirs divided 
as follow s 


Uodet 10 years 

1 to 20 years 

2 to 30 > cars 
30 to 40 year 
40 to so vears 
50 to 60 years 
Oo to 0 year 

0 to 80 years 


5 

21 

33 


The \oungcst patient was ^ years the oldest 
74 Ihe number of patients between 15 and 35 
years for which period Qutnu and LandcU 
quote as 50 per t ent w as 6 3 or 65 6 per cent 
m this '^erie'i This i«. c pecially ‘signiheant 
when one considers the follow mg paragraph 


DLrATION or S\ 3 IPTOUS 


The duration of the sv mptoms was noted in 
60 of the 127 cases as follows 

r 

c 


Since infanc 
^ea 

0 ct 10 years 
S to 10 > ar 

4 to s > ar 
3 to 4 years 
3 to 3 years 

1 to 2 y c rs 
Les than i year 


5 83 

J IS 

O IS 3 

8 13 S 

4 t> I 

7 II 8 

6 10 I 

II 8 

a 83 


Of the 60 cases m w hich w e know the duration 
of symptoms 51 or approximately one half 
hi\t probably had symptoms 10 years thus 
the a\ erage a^c of 30 9 y cars w ould hav e been 
reduced materially if these patients had been 
diiscovcred and their condition had been diag 
nosefl earlier 


SIX 

It has been generally supposed that males 
arc more frequently affected However in 
tills series there was only a slight difference 
Ot 98 in which the sex was given 52, 53 per 
cent were males and 46 47 per cent were 
Icmales 


SITE 

1 he arei invoK ed was given in ro6 cases as 
follows 


Kettum and colon 
K ctum alone 
Colon 

Lari and null bow 1 
Iurt,e small bowel and stomach 
Recto igmojd juncUon 
( lecum and colon 
Total 


P 

t 

41 8 
24 7 
20 p 
xo 4 
0 9 

o 9 

0 9 


In nwn> of the ca-=eb the question oi malig 
nant change h IS not been settled in fact \erv 
often it could not from the nature of the case 
b accurately determined Honeter in 44 
cases or 34 6 per cent of the total carcinoma 
tous ehangf n as either present at the time the 
diagnosis was made or occurred later Ihis is 
1 decrease of 8 4 per cent from Docrin" and 
hoper s series m nhieh the malignance teas 4 
per cent 

\\ hen «c consider that 4 of the 127 cases 
nerc knonn to hate malignant disease and 
that 3r more m eehom the question of malm 
nance remained in doubt died rather earlv of 
cachceia ■namtion or bleeding it is only fair 
to suppose that the malign mey index in the 
senes is actuallv higher than the figures reore 
sent Mummere states that almost all re 
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surcni G\NtCOLOG\ A\D OBSTETRICS 


I \iriLI\L TENDrNC\ 

\ fenturc of congenital poIjjiOMS ^\hich 
\\ould undoubtcdl) be more c\ uicnt if infor 
nintion were 'ivaihble is tht inhentcd predis 
position ol members oJ a fimil\ to exhibit this 
disease ^lummen sajs It appears to be a 
hereditary condition is it cm be traced 
through sc\eral genentinns md the curious 
thing is tint in ucli families a large proportion 
of indniduahdie at a conipanlnch carii age 
from cancer of the bowel Dukes hows 
charts of three familie In tlie hrst family one 
daughter had niultipk adenomata while her 
mother si\ uncles and aunts and her grand 
father died of cancer of tlie large bowel In the 
second famih two members irc suffering from 
cancer of the rectum ar multiple adenomata 
four aunt and uncle arciiiNohcd and both 
paternaf grandparents In the third family 
h\e members of the f imil> in\ohing three 
generations on both sides cither ha\ c <licd of 
cancer of the colon or ha\c multiple poI>posis 
In the writer asc tJie patient his brother 
and father died of cancer supcnm{)0 cd as we 
know in the ca c if one of the two ons and 
probably in that of the l ithcr on a multiple 
polyposis In the enc of cases anah/cd a 
definite hereditary tendency was noted in 13 
cases or n I per cent 

MoiTyruy 

In the entire senes fJierc were Oi known 
dcatlis 4/ per cent 

TJ 1 yiMI NT 

Flit) one cases 40 percent areknoyynto 
have been treated surgically On the cases in 
yyhich the treatment was cither medical or not 
stated insufFicient data were given to draw 
anj conclusions as to methods In the 51 
cases operated upon there were iS deaths a 
mortalit) of 35 t per cent In the remaining 
cases there were 44 deaths a mortalitj of 
56 5 per cent 

TVPES or orrrATiON 

These are gi\ en more to show the number of 
procedures used than to make an) deduction 
from the results 1 he t) pe of operation per 
formed n{ts given in 51 cases as indicated in 
the following table 


C lo Wmv 
kemo -al of reel m 
II tomy 1 n 

Col tomj th r m al of pa t of olo 
\ppinl CO t my 
R to of ntu 
/o£ Icol t m> will 
11 pro t 1 m> 

It o (,ma I tomy 

Pcs t of lo ^ 

III f ma t sigmo d fl : 

C mpl t col ct my ith s 1 h of 1 um i 

I pi Coy , 

K sect n of pa t f SI mo d j 

I Clio of n 1 ca 1 n 1 r turn j 

T t 1 col ct my it! 1 ! 0 gm lo tomy 

II o 1 tomv withr mo -al fpatoflumt rse 

nl a n Img I n i 

ts cling abdominopcn alecisi 




In a consideration of the surgical procedure 
to be undertaken it immediatel) becomes eva 
dent that the t)pe of operation depends on 
certain features m each mdindual case nr 
malignanc) extent of inyolvemcnt condition 
of the patient and the technical abilit) and 
surgical e'cpcncncc of the operator 

1 lit usual cAtensn c inv oh cment in the coa 
genital t) pc of case renders a complete remov 
al of the entire pol\ p bearing area a more w 
less heroic ta«k Erdmann sa) s that the prob 

1 cm first IS One of the determining of the ea 
tcntol (heproce s before operation Thi car 
sometimes be done b) palpation of the thick 
cned gut wall as was possible in Carroll spa 
tient In our ow n case the entire bow el from 
ilcoca cal v ah c to the anus w as so markedly 
thickened and doughy that a diagnosis of the 
extent was immediately possible when the 
abdomen w as opened In such a case it would 
seem u elcNS to remove a part even thou n 
tint part had already undergone malt nant 
change and to allow to remain other h' h ) 
potentially malignant tissue or tissue which 
may alrcad) have become mail nant mce 
several separate and apparently pruwary can 
cerous areas hav e been found in the same ca e 

Lihcntlnl Soper and Erdmann have success 

full) done total colectomies with ileosi mold 
ostomies Coffe) v as the first and I b®he\e 
sofarthconl) one to remov e successful!) me 
entire colon sigmoid rectum and anus m 
a permanent ileostomy m the treatmen 0 
this condition The author s patient w as ope 
ated upon after Coffey s technigue for co 
torn) but died on the fourth day Lessradi 
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in pp ar (. th t at \n\ of tl [ r \i u timim 
t on ait I im n \ t ik f r m ro copic 
amination ithat tati li pn i of arcmorm 
Ml r 01 1 HClion (I if; 3 in I 4' sho c I no 

nne ti ti u pr sc t I ut th nt r m s con 

t dof r\ hrg ghnd of irr gular hap«. Iin lie 
at\pi I large ] ith lial ell \ hich sh d mane 
m toti tgur and Urge hiptrchr lati nu Ici in I 

t,r in la I s mann r I r m lli u md irr gu 

iarit of th ghiil an 1 th mr irati c un lifl ren 
t tl n of tl iithelium 1 di gno 1 of nd no 
noma t mad 

rh problem I f r u asth n > ungentn I o 
of ho c fam 1 lud lidofamuUi{l {lolepos had 
n kno m 1 gn nt and anotl r (o sible malig 
nant ca in hi bo I \n ( lorator 5 op ration to 
d t rm c if po ibl th ext nt of the polvpo 1 
and th pr sen or ab cnee of other malignant areas 
as adv 1 our 1 lea b 1 g to mak an ilcostom> if 
It r sid ed f siblc 
On S pt mb r t the abd n cn wn open d The 
th ken lanl Jc>ugh 3 f 1 g of the colon profnptJ> 
p o d th pr s n of th p l)ps ns far as the ilco 
j- leal e \ il stom) eas lo e and the patient 
a r turn d t b 1 H soon b gan to show signs of 
ol t u t on n I th 1 ostome h d to I e opened pre 
matur Iv but i re forti ate nough to escape 
with littl or n nf etion Aft r a storme f \ davs 
\hi h the Ir mg as 1 ad quite he lid e r> 
11 and be S j t mb f 30 the d schnrg the 
t n \ fan rmal stool and he e ns d med to 
be in good on I ti n for his s on I pcration 
On thi Int a total c lectome aft r th m thod 
d s nl d be Coff v e s done the anus a d rectum 
b inglcftnnl quar ntine p ckins fled Although 
his pul r pid he sto d th operation e II H 
took flu d fr th be m uth ani s emed to b d mg 
eery Hunt 1 th enmg of the third da\ when he 
I g n to r gurgitatt small mounts 1 his continued 
p t of gastric laeag and other procedures and 
I condtong \ or grad He until the mo g 
ofOtbra hnhc died 


Ihtcobnrcmoe Into; ritt^n (Fig s) shoneda 
|ol)l»oi which intend 1 from the r ctum up to the 
il ocxcnl junction \t no point as anv mucosa 
ei ibl but pi ced close t g ther on the inner surface 

cr countless pro] ctions For the mo t part these 
\ ere small and triangular in shape with ibc ba'e at 
tached to the all nn 1 the t j eite d g into the 
lumen of th bo cl Dice measured about 3 to j 
centimeters in length an 1 1 ere covered bj high eel 
umnarcpith lium Inch wns normal in appearance 
\t various p inls throughout the colon were ether 
Intfi I l>P n w attach d b\ a pcdicl long 
cnougntoallo th mtoe tendv Uoutbejo dtne 
small r one Th >c measur d i to 3 centimeters in 
diamct r and pre entt 1 irr gular surfaces 
scopic sections sho ed them t be ide lical iih 
tho which h d b en r moved in 9 S and 19 6 
ihipolvp of the colon ere of all sires and shapes 
vnrvingfromt \ triangular ones to large p duncii 
Intcd o es but none of th m sbov ed a > sg s ol 
mnlignancv 

fhcautopi as performed O tober 4 Tnere as 
an abscnc of the colon nnd the r ctum remamea a 
a necrotic stump co ere 1 b\ a fibnnou 
Cross section sho ed th wall lobe necrol c Ontw 
mucosnl surface v as a raised anti lar ul erateu arc 

iththek fi m over! ang ng necrotic edg 5 E '"V S 

th picture tjpical of n i ml gnant proccs but w 
no sugg lion of its linviig an e from a poijp 
Micro copic sect on (1 ig 6) sho ed it to 
larg mas e ofepthlalcll whch 
apfaranc andvvhichv r mak n apooratt^p' 
n( gland formation Th cp th 1 Ig 
tratid th ent 11 an 1 c t nd d back u d t the 

normal epithel urn , 1 , 

Ihtr wnsaloas all but ncti , ‘fr 
Sion in ach lung the ap on the right and th pP 
part of th lo rlob on the 1 ft 'Ihe ^o^is Udot 
1 pucker d sc r surrou ded bj small tubercl^^^ 
some of wh eh ther was a sma I amo nt 

necrosi The il 0 a sm !1 absce s n th ante 

norabdomi alwallntth upp relge ft 
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Ii" S Entire colon removed at operation The smaller 
ma s in corn r i rectum removed at necropsy 


but it was well circumscribed No sign of inflimma 
tion was found except m the stump of the rectum and 
this was cntireh localized No anatomical reason for 
death was found 

CONCLUSIONS 

1 There are t\\ o distinct ty pes of pol> posis 
acquired and congenital 

2 Multiple polj’posis IS most common in 
childhood and >outh the axerage age in this 
entire series being 9 > ears xvith oxer 6^ per 
cent occurring before 35 

3 The sxmptoms usuall) persist for a long 
time before medical attention is sought 

4 Males and females are affected about 
equallx 

5 The probabilit> of malignant change is 
high in this senes 34 6 per cent 

6 There is a dcfanitc hercditar> tendenej 

7 Ihemortalitj is hioh 47 per cent un 
dcr all forms of treatment 

8 1 he treatment is not y ct standardized 



ri<» 6 Section of rectum removed at necropsj showing 
irregular ma ses of atypical epithelium 
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T HI rctciitionof blot) i within tlu uterus 
i nut uncommon but is not i common 
asmif,ht be t\pc<(t<i if o/icconsicJcr the 
numcruu opportunitic in the ft 

m lit lor the oteurrtnee of ob tru tion in the 
1 )\\cr portion of the Ktnit il tntt Be i<lt the 
con„enitdl anom ilic tif the uterus iml \ ij.in i 
th It arc IrtquentU obstriictic e in t\ pt mint 
pathological tonditioiis octur m tht lifetime 
ol a woman which mac rt uB in m acquired 
ob trueti in at somt point within the lower 
portion ot tht gcnit il tract u uallj within the 
ccrMcil canal I he trauma of thildbirth 
frequentU repeated theC'iriousdi ci esthit 
are Iikeh to decclop m the cercix as well is 
cert iin urgical procedure ire all tipiblc of 
produeinj, such obstruction ind mav result in 
the dccumulitnn of blood or mcnstruil fluid 
within the uteru 

The part or parts of the gcnit il tract in 
which tht iccumulation occurs are determined 
bv the site duration ind extent of the ob 
structiun and the npiditv with which the 
fluid acLumulate If the obstruction is near 
the outlet of the \agini and i considerable 
portion of the \igiml ca\it\ is patent ibo\e 
It the readv distensibilitj of this jxirtion of 
the genital tract will accommodate a large 
quantity of fluid and lead to the formation of 
marked primary hxmatocolpos before the 
uterus becomes in\ of ved (Fig la) When the 
pressure is increased sufficiently to di tend 


K K Ml ITV 

I I I 

the thicker and more muscular walls o! the 
uteru ham itomctra results secondanh (Fi 
lb) Uhen however onl; a small portion o: 
the xa^ina remains patent aboae the obstruc 
turn the fluid is earh forced into the uterus 
and himatomctra re ult« If the \a ina is 
tompletch obliterated or if the ob tructioni 
in the eery ical canal h imatometra is primary 
and there is no ham itocolpos In any ease 
hxniatosalpinv on one or both ides may be 
steondary to h imatometra (Fig ic) and if 
the outlet 01 the fallopian tubes is patent and 
pressure is sufficient leakage may occur into 
the peritoneal tay ity to form hTmopentoneuro 
In animals a collection of transudate oi 
other sterile fluid may aecumuhte m the 
uterus as a resiflt of congenital or acquired 
obstruction (14) but we haac been unibleto 
hnd a reported instance in which retention 0 
blood has occurred \ccording to Brumley 
obstruction to the outlet of the uteru may 
dcxtlop m ininials as the re uU of inyun s 
arising during parturition from the pressure 
of inguinal hcrni a orfolioiun hgationoft e 
uterus yyhich is sometime done to 
conception In animal hovyeycr y\ith t e 
possible exeeptien of some of the In her apes 
menstruation does not occur and the otuv 
way tn which hxniatometra co ’d P 
e\cn in the presence of obstruction 
as the result of bleeding from a reta “j 
centa or from degenerating utenne neop'as 
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Rfost of the reported c'lses of hTmatomctra 
ire of congenitil origin Among the earliest 
cases in this group is that of Chegoin m i8 9 
The patient was a married woman aged 32 
in whom hxmatometra liad de\ eloped as the 
result of a congemtalU imperforate uterus 
and absence of the cenix In the same \ear 
Dance reported a case of ha.matometra which 
had followed difficult and premature deli\erj 
He stated that while it is not unusual for 
retention to result from congenital malforma 
tions he was unable to find another instance 
reported in which it had de\ eloped following 
labor Both of these cases were successfulK 
treated bj puncture 

Bernutz in 1848 rcMcwed from the litera 
turc a number of cases of hasmatometra and 
proposed a classification on an etiological basis 
into four groups (i) congenital () following 
labor (3) a reflex t>pe comparable to cvstitis 
with retention and (4) retention resulting 
from emotional states such as shock and anger 
He was the first to recognize that complete 
obstruction is not essential for the production 
of hxmatometra 

Dubrueils case reported in 1889 was of 
interest because hxmatometra dc\ eloped 
after the menopause had been passed Ihc 
origin of the bleeding was not pro\ed but 
fibrom\oma was suspected 
A number of cases ha\ e been reported in 
the literature since 1900 and more attention 
has been guen to the problems of treatment 
Horrocks in discussing treatment condemned 
the indiscriminate use of the puncture meth 
od which he believed to be applicable onlj in 
cases in which hcmatocolpos alone was 
present 

Qu nu and Le Sourd in 1906 reviewed 
from the literature 8 cases of uterus didclphjs 
complicated b) hxmatometra Si\ of these 
had been treated bj conservative operations 
consisting either of drainage through the va 
gma usuall} combined with abdominal ex 
ploration or of hemih>sterectom> These 
authors empha'^izcd the importance of abdom 
inal evplontion at the time of v agmal dram 
age to guard against the danger of rupture of 
adherent hematosalpinx should the sudden 
loss of fluid from the uterus cause it to con 
tract rapidl} and cxtensiv elv Thc> also 


pointed out that in a uterus didelphjs men 
struation maj occur normall) on one side 
coincident with the development of hxmato 
metra on the opposite side In one instance 
pregnanev had occurred in the unobstructed 
portion of such a uterus While thej w ere not 
able to find anv record of pregnanc> following 
conservative operation on uterus didelphvs 
thc> believed it to be theoretically possible 

In 1907 Sikora m discussing the treatment 
of hxmatometra called attention to the fact 
that the methods of treatment had varied 
from time to time but that there had been a 
progressive tendency toward the use of more 
radical surgical measures He concluded that 
conservative measures should be employed 
whenever possible whether the uterus is single 
or double but that w hen the uterus is diseased 
it should be removed 

Andrews m 1911 reported two cases of 
hxmatometra complicated by hxmoptrito 
ncum He had noted two similar cases in the 
literature 

Gcllhorn m reporting an instance of hxm 
atocolpos hxmatometra and hxmatosalpinx 
secondary to gy natresn in a case m which the 
menopause had long since been passed called 
attention to the small number of similar cases 
reported in the literature He concluded that 
the most common cause of gynatresia in the 
aged is a senile adhesive proce s secondarv to 
senile vagmitis As a re iilt of this proce s 
which is really a thinning of the squamous 
epithelium of the vagina a raw surface is 
created the lumen of the vagina is narrowed 
as a result of changes in its elastic fibers and 
when the walls approximate bands and con 
stnctions develop This type of obstruction 
he bcliev cd is most likely to occur at the 
juncture of the middle and upper third of the 
vagina because of the narrowing produced at 
that point by the levator am muscles The 
source of the bleeding m the e ca<;es> is usuallv 
from a tumor 

Coses of various types and etiology liavc 
been reported bv Gutierrez Eising I uri>low 
Jone and others fi 7 ii iS o 4 28) 

evSES IKOM THE JIVVO CLINIC 

Iwenty three casei. of hxmatometra all 
but one of which were verified at operation 
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K tit t w th t l n f m tru I 11 I f II k 
I ^ n I l> tru t h m t 1; I 1 m t l|>o 
d ham t m I h m t Ipo I m t m tra I 
I 1 t jl hrm to Ip 

^^cre ob cr\ed it the Mi\o C Imtc from i<)i 
to iQ 6 inclusive In 1 1 ot the c the obstriic 
tion was congenital ind m i it w i\ acquired 
(Table I and II) 

CONOENITM TMl Of OBsTRLt TIOS 

Ctiolof^\ Embrvolo^italh attonlin^ to 
Piersol the uteru develops from the muci 
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Icrian duct whiih unite at about the ei hth 
week of intra uterine life \ftcr the union of 
these duits the intervening septum di ap 
pears ind a in^le tube is formed the anla e 
of the uterus I his end bliiulh and is joined 
to the urogenital sinu bv a olid cvlinder of 
tell This lumcnless segment of the fused 
mucllcnan ducts represents the anla e of the 
vagina Bv the end of the fourth months 
intn uterine life it too In normall) acquirw 
1 lumen and the anlage of the cerv it has made 
Its appearance vt the uterov aginal juncture 
j he chief anomalous conditions of the uter 


us and v agina depend on dcfcctiv e or incom 
plctc development or imperfect fu ion of the 
two muellenan ducts ^rre ted developnien 
of the lov% cr part of the e fetal canals accounts 
for the ab ence of all or anv part of the ceniv 
or vagina or the persistence of a membrane 
obstructing their lumen at anv point 
pendin^ on tlie extent ti which failure o 
fusion occurs all degree of duplication mav 
result Duplication and obliteration of diner 
ent portions of the genital tract roa> co exi 
in numerous combinations , 

In order tint hamatometra or Inmatoco 
pos ma> develop as a re ult of . 

nionnlie two conditions mu t a 

the uterus must be suflicicnth well dev el p 
to perform the function of menstruation 
the anomalv must include omc 
stniction which prevents the c cape of 
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Fir 4 Case? Cro s section of uterus with hxmatomc 
tra from congenital atresia of the \agina and stcno is ol 
the c’ctcrnal os 

menstrual products Figures and 3 illus 
tratc some of the more common anomalies or 
combinations of inomalics in which the&e con 
ditions are fulfilled 

The most common tv pc of obstruction is an 
imperforate hvmen or the persistence of a 
membrane across the vagina a short distance 
abov c the hj men (Fig a) Almost as often 
var>ing portions of the vagina ma> remain 
obliterated the atresia usuall) beginning at 
or just bejond the introitus and extending 
upward leaving onlj a shallow pit of a few 
centimeters to mark the site of the vagina 
externallj (Figs b and '’d) If the entire 
vagina is absent the cervix may alio be 
absent and the uterus attached in the pelvis 
b> a fibrous cord Occasional!} the vagina 
mav develop normalI> while the cervix is 
absent or there is atresia of the cervical canal 
(Fig c) In a uterus didelph>s or a uterus 
bicornis obstruction ma> be present on one 
or both Sides in an\ pontion for which it has 
been described m the single uterus (Figs 3 a 
b c and d) 

In II of the 3 cases in this scries the 
obstruction was of the congenital t>pe and 
in g of these the anomalj depended on vary 
ing degrees of arre ted dev elopment of the 
V agina (Tables i A and i B) In one there 



Fur 5 Case 8 IlTmatomctra and b lateral hxmato al 
pini from congenital atresia of the \agina 


was an imperforate h>mcn m two a dia 
phragm persisted across the v agina abov e the 
h>men and in 6 there were varving degrees 
of vaginal atresia (Figs 4 and 5) In two 
instances the anomalies were more complex 
(Table i C) The patient m Case 10 aged 17 
years had menstruated rcgularl) since the 
age of 13 but she had sufTered severe attacks 
of lower abdominal pain especiall} marked on 
the right side and sometimes asiociated with 
the menstrual periods Pam was becoming 
progrcssiv el> more severe and reccntl> had 
been associated with vomiting and hallucina 
tions There w as incomplete uterus didelph> s 
(Fig 6) in the left side of which was a normal 
outlet that had been responsible for the men 
strual flow The outlet in the right side how 
ever was occluded and hxmatometra had 
dev eloped 

One case of true hermaphrodism Caseii is 
included in the series ‘ In this patient there 
was a uterus didelphjs (Fig 7) which com 
mumcated through the small vagina with the 
posterior male urethra at the verumontanum 
The communication was so small however 
that it offered partial obstruction to the escape 
of menstrual fluid and caused a hwmatometra 
and a bilateral IiTmatosalpmx The svmp 
toms were t>pical of ha^matometra but be 
cause of the communication w ith the posterior 
urethra there was also periodic hamatuna 
associated with each attack of pain 

SMnploms If there is congenital obstruc 
tion in the vagina uncomplicated bj other 

Tb w po te.1 d l I by Vr sso 9 s 
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inomjlie the lutient i hi lor' of com 
plctc abisentc ot nitn tru ilion with theonici 
just prior to or It pubert' ofmonthf' itncJ^s 
of pnin an<l trtmp m tin pchj> nnd lower 
part of tht ijitk I he pun at (ir 1 1 niodcr 
atcK t\erc but uith uctcctlin^ ittacki it 
becomes more si.\ ere and of lont,cr <Juntion 
rheinttrail between the itticKs arc tlitrcb> 
shortened until the pain i ilmo t continuous 
an 1 frtqucntl\ almost unbe irablc \ iiise i anti 
\omiting anti %ar\ing tieKrecs of prostration 
arc''ometinicsj)re ent Ilc/orepiibcrta tjuan 
title of mucou secretion maa collect anel dis 
tend the gtnin) tract aboicsuch an obstruc 
tion thus producing mild samptoms but 
with the onset of pubertv these secretions arc 
rapidlj augmented and replaced bj the prod 
ucts of men truation and the s\mplams soon 
become more se\ert 

1 he patient is often aw are of a tcmlcr ma s 
in the pel\i or in the lower part of the abdo 
men and the hi torj is frcqucntlj fei'en of 
enlargement of this tumor coineiilcnt with the 
00*^01 of each attack of pam Ihe miss ina> 
decrease in izc somewhit after each mdoid 


ual attack but it doe not return to dsprewofe 
dimension before the succeeding attack m 
tcr\ ent In the pre cnee of hiema focolpos, 
the pre sure of this mass on the bladder ma\ 
giro rise to a moderate degree of frequenci 
incl burning on urination and occasional!) to 
complete urinaa retention (9 21) 

More complex anomalies mai modih the 
semploms aecordin ]> When there 1 duph 
eation of the uterus with obstruction of the 
outlet of one side onb menstruation occur 
re^uhrh or thepafiejitma' bicomcpre nant 
eoincitlcnt with the de\clopmcnt of ha;mafo 
mtiri on the other side 

Tin VCyLIRI D TM F of OnsTRLCTION 
/ ttohz\ fhe acquired t\ pc of ob traction 
I ilmost ilw ass Ml some portion of the eeni 
cil cam! and is consequent!) not associate! 
with lunntocolpo /he obstruction usualli 
follow eitlicr ce ere lacerations from miscar 
n irtCorelilTicult labor or it is a direct re ultof 
i plastic operation on the cer\ ix Other oeca 
mini etiological a ents that have been re 
|)oricd ire the wearing, of 1 stem pe san oier 
a long period of time fi6) the application of 
radium to Iht cctmx (:,) /ibromiomata ob 
tructing the lumen of the cer\jcil canal { 7) 
aiul adho ions betw cen the cer\ it and the na)) 
of thc'ar,ina Onl\ nreh has cautensation 
aloncof the ctniv re ultcdinob truction In 
Ca c (lable ID the ob truction followed 
theu cof thccautcri but was combined how 
e\cr with dilatation and curclta e and le 
moial of a specimen from the cernt for 
biopss In this in taiiec the use of the cau 
tcr\ alone cannot be con id rcdthectiolo ica! 
factor In the a^^td as was pointed out b; 
( cUhorn senile ^^gmltl mat occasiona’l) 
lead to the formation of ob truction in the 
\agma As the c patients Inieusuall) pa sen 
themenopause 2n?matometra audham.atocol 
pos rc ult onh in ome pathological proces 
such as tumor which i producing hleedm 
In the congenital t\pc the obstruction i 
itmo t alwa\s comjilete from the be irrin 
but in the acquired t\pe there 1 not infre 
quenth a period durin„ which the occlo-ion 
i onb partial The obstruction ma\ 
become complete ot it rsuv% remain indea 
mteb as an incomplete tape 
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Tig Caeii HTmalomelra m a uteru did l(>h\ from a case of true bilateral he maphroJi m 


T^cUcofthe j case inthc<?cric rcsulled 
from an acquired t\pe of obstruction ind ^ of 
the e fo^o^^cd «iome t\pc of plastic operation 
on the cerM\ (Table II \) In three instance 
theopcration included amputation of thccer\ ix 
and in ti\o instances it included dilatation 
and curettage alone and dilatation and curct 
tage combined with biops\ and cautcnzation 
of the cerM\ In one instance Case 17 an 
incomplete Upc of obstruction followed am 
putation of the cerMx and de\ eloped into 
complete obstruction after the application of 
radium In three instances trauma incident 
to miscarriage or labor was respon<;ible for the 
on<;et (Table II C) In Ca'ie 21 there was 
slight htmatometri which had not produced 
s\mptoms it was noted incidcntall) in a 
uterus that had been remo^ cd for complete 
prolapse in a patient aged 62 j ears Obstruc 
tion was the re ult of a submucous fibrom\o 
ma situated at the internal os combined with 
the reduction in the size of the lumen of the 
canal which is part of the normal inaolution 
ar^ process occurring after the menopause In 
this case degenerating fibrom\omata m the 
fundus were re ponsible for the bleeding In 
Ca'ses and j the cau c of the stenosis was 
not apparent (I ig 8) 

S\)}iploms Ihe age at which s\mptoms 
dtxelop in the acquired ts^ic of obstruction 
Is consulerabU greater than that at which 
the\ dc\ elop in the congenital obstruction 
the a^ crage age in the former being 36'^ a tars 


and in the latter puberU The oldest patient 
m the series was aged 6 \fter the meno 
pause obstruction dc\ eloping at the ceraix 
produces h\ drometra rather than hxmatome 
tra unless there is bleeding from neoplasm in 
the fundus or from degenerating submucous 
fibrom>omata as there was in this instance 

In the acquired tjpes the patient giaes a 
histora of previous menstruation and usuall> 
dates the onset of svmptoras from the occur 
rcncc of -some one of the etiological agents 
mentioned Since the obstruction is usuall> 
at the cenix haematocolpos with its accom 
panving unnarv s) mptoms is usuall) absent 
The character and pcnodicit} of the pain 1 
similar to that in the congenital t>pe but it is 
often less severe because the ob truction at 
first is likelv to be incomplete and because the 
uterus at this pcnocl in life is more com 
pletel} developed and more readilv d stensibk 
than at pubertv 

If obstruction is incomplete the small 
opening which persists acts as a safet} v ah c 
the fluid IS retained within the uterus until 
the pressure is sufHcient to force it through 
this opening Since onh a small amount of 
the fluid can c cape at a time v\hile the re 
serve within the utcru is rcgularlv replen 
ished bv the menstrual flow the result is an 
intermittent or continuous discharge This is 
as ociatcd with penodic attacks of pam and 
enlargement of the uterus tvpical of the com 
plcte tv pe of obstruction The discharj^e often 
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acquirer an of7cn::i\ c odor tlic rc!>ult of infee 
tion 

The Rcncral health of the patient remains 
unimpaired unless the sn mptoms arc of un 
usual se\ent\ or prolont,cd duration when 
there IS w eakncss and loss in w eight If infee 
tion de\ clops there is clcaation m tempera 
ture and pulse rate and increase in the num 
ber oi leucoct tcs 

DirFEIirMIVL DItONOSIS 

Djsmcnorrhoca from other causes but 
especially the idiopathic type ma\ be con 
fused with hamatometn In no instance 
should hrmatometra be diagno ed unless 
definite obstruction can be demonstrated in 
some portion of the lower part of the genital 
tract and unless enlargement of the uterus 
can. be demonstrated cither persistently or 
intermittently in association with tbeallaclA 
of pain It is further e scntnl for a diagnosis 
of hfcmatometra that the retention of an 
appreciable amount of blood within theuten^ 
be demonstrated at the time of operation-^-^ 


inadequate and recurrence was frequent 
Furthermore incomplete and often prolon ed 
drainage not infrequently resulted m ascend 
ing infection of uterus and fallopian tubes 
and sometimes extension into the pentoneal 
cavity with the development of fatal pento 
nitis It then gradually came to be reco 
nizcd that this method of treatment was only 
applicable in certain types of cases and that 
in many instances more radical mcasureswere 
not only necessary to accomplish a cure but 
safer 

In voung patients especially it is desrraWe 
if possible to employ conservative measures 
in dealing with the pelvic organs Unfortu 
natciv in the v oungcr patients with hrmato 
metra the obstruction is practically alwavs 
congenital frequently involving a large part 
of the vagina or is associated with other 
anomalies which make conservative treat 
ment dilTicult or impractical 

In uncomplicated cases of hxmatocolpo 
with or without h-ematometra in which the 
obstruction is due to imperforate hvmen or 
persistent membrane across the vagina free 
incision with irrigation of the cavitie is the 
trcitment of choice In the uncomplicated 
cases which re ult from subtotal con enifal 
atresia in which the uterus and cervix have 
developed normally and are attached to the 
vaoina the drainage operation is also appli 
cable If conservative treatment fail if m 
fcction Is pre ent or if the uterus and cerviv 
have not developed normally or are attached 
(o the vagina bv a fibrous cord ontv hvsterec 
tomy should be performed md later in We 
should it be indicated a plastic operation can 
be performed to make a v agma 

In the presence of hxmato alpinx on one o 
both side conserv ativ e treatment bv v a inal 
drainage is attended bv added risk becau c of 
the danger of rupture of the tube if it i 
anchored by adhesions As was pointed out 
by Carvilleand others in contractin'^ down 
when thus rapidly otl the uteru miv 

produce sufficient on the di tended 

anchored tul/ \ lire it Further 
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TABLI I— H/LM MOCOLPOS lI/LMATOMrTRA AND H/’EMATOSAt?lNX RrsULllNG IROM 
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pleteh 'ind as a source of prolonged dramigc 
into the uterus and \ agma remain as an open 
pathMiv b\ which infection mav enter the 
peritoneal ca\ it\ In the presence of haemato 
salpinx therefore and if the exact degree of 
de\eIopment of the organs is not c\ident or if 
their exact relationship cannot be accurately 
determined beforehand abdominal cxplora 
tion should first be performed in order to de 
termme the feasibilitj of xaginal drainage 

More complex anomalies offer indixidual 
problems m treatment Uterus didelphxs is 
probably the most amenable of these anoma 
lies to plastic surgerj and ^^hen one side of 
the uterus is normal resection of the obstruct 
ed portion offers a good prognosis from the 
standpoint of the preserxation of the men 
strual function and the possibiUt\ of future 
pregnancx This t> pe of operation is attended 
b> small operatise risk. In the one case of 
hermaphrodism in the senes complete h>stcr 
ectomj ofl’ered the onlj choice of treatment 

In the acquired t>pe of obstruction the 
principles insohed in the treatment arc the 
same except that radical operation ma> be 
more readilj emplojcd when the patient is 
approaching the menopause As a rule if 
h cmatometra is slight and uncomplicated 
and Cspeciall) if the obstruction is of the m 
complete tspe dilatation of the stenosis 
suffices 

In selected ca'^cs following drainage of the 
uterus in this manner chemical h} stercctom> 
as described bj Mas'^on and I oucar would 
insure against recurrence and eliminate an> 
associated intra uterine infection This pro 
cedure is e pccnlh applicable if patients are 
near the menopause or if there is per istcnt 
discharge provided however there is no 


involvement of the fallopian tubes The 
uterus must first be returned as nearly as pos 
sible to normal size If involution does not 
take place sf>ontaneousl> after drainage it 
mav be aided bj the use of ergot and hot 
irrigations 

PROGNOSIS 

If hxmatometra is allowed to go untreated 
a huge accumulation of fluid ma> result 
According to Frank more than 3 liters hav e 
been recoveretl although the amount usuallv 
present vanes from a few hundred cubic 
centimeters to 1 5 liters ^\ ith such an 
accumulation the pressure ma> become so 
great that spontaneous rupture occurs at the 
weakest point often the site of the obstruc 
tion However the opening soon closes and 
there is either recurrence of the hxmato 
metra or p>omctra develops Spontaneous 
rupture occurred in Case 15 in the series and 
this complication has been reported bv van 
ous observers In some instances rupture has 
taken place into the rectum the bladder or 
the labia while in other instances the fluid 
has found an outlet into the peritoneal cavitv 
through the fimbriated ends of the fallopian 
tubes 

In general it is true that the prognosis im 
prov es as the surgical treatment becomes more 
radical In selected uncomplicated cases 
however the conservative tjpe of treatment 
IS follow b\ excellent results as to general 
health and the continuance of menstrual func 
tion 

Fhepossibilit} ofpree,nancj occurring after 
hajmatometra remains questionable Subsc 
quent pre^nanc) has not been observed in 
an> of the patients in this senes and w e hav e 






SIMOX HiCMATOMFTRA 


^65 


T \ItI I II — Continue 1 


Vg 

H t > 

(1 Id t 

1 r t t 

1 R It 

1 Cnvm t 

\I mil y t 6 

m tj Ih TV b tw ih 

b k h lb B 1 

1 1 w I 11 

, tmbyftfl fll blood ' 

bd m 1 p t f t 1 

1 ‘ 9 

Syph 1 It If 

xm t 1 e 1 

' N 

1 

n 1 f ii 

1 It f m 

c : It 

: d, 1 d 

1 1 d w th bijod 

1 hxmat m w 1 

f t t 

hxm h R t 

th 

S8 

Mil m 1 1 h p 

1 4 tVi d d m 

1 JC S 1 It 

m f thyr d d 1 p d 

N p y 

1 ' 

I) d f ml 

ih lh> d 

1 

1 0 1 It 

ltd 
ltd 1 eii 

th Id bl i 


\11 th p l t ih B P f" ^ P‘ ‘ <*3 


plttd> ind as a source of profongtd drainage 
into the uterus and \ agina remain as an open 
pathivaj bv ^\hlch infection ma\ enter the 
peritoneal ca\ it> In the presence of ha-mato 
salpinx therefore and if the exact degree of 
development of the organs is not evident or if 
their exact relationship cannot be accurateh 
determined beforehand abdominal explora 
tion should first be performed in order to de 
termine the feasibiUt) of vaginal drainage 
More complex anomalies offer mdivulual 
problems in treatment Uterus didelphvs is 
probably the most imenablc of these anoma 
lies to plastic surgery md when one side of 
the uterus is normal resection of the obstruct 
cd portion offers a good prognosis from the 
standpoint of the preservation of the men 
strual function and the possibility of future 
pregnancy This type of operation is attended 
by small operative risk In the one case of 
hctmaphrodism m the senes complete hy ster 
cctomy offered the only choice of treatment 

In the acquired type of obstruction the 
principles involved in the treatment vre the 
same except that radical operation ma\ be 
more readily emploved when Iht patient is 
approaching the menopause As a rule if 
ha^matomUra is slight and uncomplicatetl 
and especially if the obstruction is ol the in 
complete type dilatation of the stenosis 
suffices 

In selected evses following drainage of the 
uterus in this manner chemical hysterectomy 
as described by Masson and Foucar would 
insure igamst recurrence and eliminate any 
issociated intra uterine infection This pro 
cedurt is e pccially applicable if patients are 
near the mt nopausc or if there is persistent 
discharge provided however there is no 


involvement of the fallopian tubes Th( 
uterus must first be returned as nearly as pos 
sible to normal size If involution does nol 
lake place spontaneously after drainage i1 
may be aided by the use of ergot and hoi 
irrigations 


If liTmatomctra is allowed to go untreated 
a hu^,e accumulation of fluid may result 
According to Frank more than 3 5 liters hav ( 
been recovered although the amount usually 
present vanes from a few hundred cubic 
centimeters to i 3 liters With such an 
accumulation the pressure may become sc 
threat that spontaneous rupture occurs at the 
weakest point often the site of the obstruc 
Ivon How e\ er the opening, soon closes ant] 
there is cither recurrence of the hxmato 
metra or pyometra develops Spontaneous 
rupture occurred in Case 15 m the <!enes and 
this complication has been reported by v an 
ous observ ers In some instances rupture has 
taken place into the rectum the bladder or 
the labn while in other instances the fluid 
has found an outlet into the peritoneal cavity 
through the fimbriated ends of the fallopian 
tubes 

In general it is true that the prognosis im 
prov es as the surgical treatment becomes more 
radical In selected uncomplicated cases 
however the conservative type of treatment 
IS toflov'ed by excellent results as to general 
health and the continuance of menstrual func 
tion 

The possibility of pregnancy occurring after 
hTmatometra remains questionable Subse 
observed m 

> he patients in this series and we have 
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not been iblc to find "in) cisc reported in the 
litcnture in which it has occurrcil It cems 
probable houcxer that subsequent prej, 
nanc\ should occur m eases m which the 
uterus is returned to its normal condition 
prior to the menopause and in the ih ence of 
prohibits e con^enit il malformations 

GFNERM DISCUSSION 

The fluid contained wathin these cuities 
\arics somewhat m character dejiendinj, on 
the age of the patient and the site of the 
obstruction If the obstruction is at the out 
let of the uterus the retained fluid consists of 
the products of menstruation In congenital 
atresia before pubcrt> mucus m»\ some 
times iccumulate in large amounts \fler the 
menopause if the accumulation of blood 1 
the result of some di case jirocc s within the 
uterus pure blood mixed with d bns in some 
instances will constitute the retained fluid 

If obstruction is in the \agina the cerxical 
and \ ajsinal glands eoncnbute their secretions 

Prior to operatic c interference the fluid is 
usuallv sterile Dell studied the chcmied 
composition of haimatocolpos fluid from two 
cases and found that the calcium content was 
high but that Itbrin ferments and libnnogen 
were lacking 


SIMM \R\ 

HTmatocolpos hamatometra and ha^rn 
atosalpmv ma\ develop as the result of oh 
struction wjthm the lower part of the fem lie 
genital tract thus preventing the normal 
escape of the menstrual products or blood 
from the uterus Such obstruction mav be 
congenital in origin it then usually involves 
the vagina and ma) be simple or assoaated 
with more complex anomalies of the genital 
tract In other instances it mav be acquired 
m which case it usually involves the cervix 
except in the aged and is frequently the result 
of trauma incident to parturition or follows 
plastic operations on the cervix Ihe ac 
quired type of obstruction may be complete 
or incomplete 

The symptoms arc typical There is absence 
or cessation of the menses coincident with the 
appearance of attacks of severe pelvic or ab 
dommal cramps usually occurring about onte 


a month I he c attacks of pain tend to be 
come jirogrc siv ely more se\ ere and are a^so 
ciitcd with progressive enlargement of the 
uterus 

Ihc treatment vanes with the indivadua! 
case Ihe genital organs should be pre ened 
during the childbearing age when thennkof 
the conserv ativ c t\ pc of operation is not pro 
hibitive In the presence of certain coinpli 
cations V aginal drainage should be combined 
with abdominal exploration In certain ca e 
radical surgical measures should be adopted 
primarily 
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IVniLlTl Ns J JK <PJR.^TJ1>V 
(. j In III Ml ehr mic calloused st mach 
and luiltiial ukcr i hieh medical treatment 
has failed l cure perminentl) should be rcse ted 
Practicallv e\er> dni.n is of chronic cillouse I 
ulcer m ur elinic his iieen e;nlirmed l\ 'V ra\ 
by Dr I cb ol the /enlnl I jcntgen Institut He 
ha specialized in \ ra\ f the stomach in I duo 
denum so that he can \i uilize and localize ulcer 
niches as sm ill a millet seeds 


Ml acute nincalloucd ulcers ire treated 
medicalU 



T ? I(» m li 


I lit V II I 

Hr >ml>h uli!»ii f erhrMcil ulcers are re 
s cte 1 if f ilile anl if the j itients condition 
till permit it U hen re ecti n is impo sible the 
niters are simpiv suture 1 ner in i jejunostomi 

I I k I if ntc<k 1 1 he pent nci) cavitv is spoil ed 
out in 1 cl cl without drama e (i and 17) 

Surgeri is Itlatcl m ea es nth acute ulcer 
liimorrha c an I if militate 1 transfu ion admin 
I lere I 

HI ol Iran fii 1 n together nth glucose and 
m uhi) alniiiii Icrcd mtraven u It 1 indicated 
lief ire op rative tre itment in p uients e\ an urn 
ated fr>m thrunic ulcer him rrha e 
Inasmu li i ill ehronit allou c I ulcers are 
re tied in nllilerer elmit their mail nant 
I gentrm n \ litth 1 estimate I at about 6 per 
cent 17) (fir j repilonc a hi h is 0 per cent) 
(i,) need n>t be ton idere i 

1 ejiticejejuni! ulcer whith tannot ah\a\s be 
coniirme I roenlgenolo italli are a definite 
>p ratiee mb aii n L\cn m these cas after 
ri heal rese ti n the CiJJrolh I j crat/on should 
Ik. u e I if pos il ! because ther 1 an ulcer pre 
li pi itioti ami in ottasional t ises a peptico 
jejunal uker will rttur In Hit c case it 1 d 
great iniportani ti mtiuJe iJn p\loru m tne 
r c ti n because a similar ton lunn to pilonc 
c\ lu I n 1 ollieni 1 t c labli he U 3 qI 

\ftcr a gastr ) tnltr tonn man\ case ' dh 
ut I epti ojejunil ulcers still I ise semptom u 
the original uktr 1 n;t heal 1 and 
im thtr Upar t m\ In the t eisc a Hillroth 1 
I I nc after the gistro enter st nn has been 
s pint I „ r r 

\ pi i III f III Ijiiia It I he Lillratn i 
anastomo 1 is is a rul u d after the most ratlicJ 
re cell m far taremoma fht liiodenum 1 

gtnerillv not in\i he 11 \ the cartmoma and even 

with 1 subtotal stomach resection the Bi! 
cm be completed casili The rapi iity " dh hic 
thi Ip ration can b finished is (f great 'ait. 
to the cacheetie carcinoma patient 'kS there 1 
I Ml Li 
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Fi 1 Splanchnic ana: thesia liver r tra t 1 up a J 
by the liver ret actor Stomach pulled down Point of the 
n edle upon the spinal column with tlie aorta push d to 
the ri ht 

little danger of postoperative hemorrhage the 
submucosa hemostatic sutures may usua!l> be 
omitted The serosa must be \er> exactly sutured 
because the adhering ability of the peritoneum is 
markedl) reduced m carcinomatous patients I his 
danger is houever equall> great with the 
Billroth II operation 

PRE OPERATIVE PRCPVRVTIOS 

The patient should stay m bed at least 5 or 6 
da>s prior to the operation \\hcnever possible 
symptoms of acute irritation should be allowed to 
subside The stomach is emptied the night before 
the operation and again immediately before the 
operation by means of an extreme Trendelenburg 
position which allows complete empt>ing of the 
stomach through the stomach tube Hfemorrhage 
contra indicates this procedure but perforation 
does not One hour before the operation y 
centigram of morphine is given followed by i 
centigram of morphine and i centigram of atropin 
three quarters of an hour later 

OPERATIVE TECHNIQUE 

I An(vsthesta ani opening of the abdomen 
Subfascial and subcutaneous infiltration with y 
per cent tutocam is made along the costal mar 
gins and then down to the umbilicus After the 
abdomen has been opened Braun s splancbmc 
anesthesia is obtained by injecting 80 to 100 
cubic centimeters of y per cent tutocam (14 19) 

Ether anesthesia is used when especially de 
sired by the patient or if the patient is ) oung or 
excitable (3) The most exact hemostasis is 
essential m opening the abdominal wall 



Fig 2 Li ation of the left gastric artery Stomach 
puUed down lesser omentum split bv scalpel liver pulled 
upward by retractor dissector pushed into the sht in the 
lesser omentum th n out elevating the left gastnc 
artery and vessels alon" the lesser curvatures upon the 
dissector ready for ligation 

2 Exploration of the cose The stomach and 
duodenum are examined carefully but without 
tissue damage adhesions of the omentum cov er 
mg the ulcer are freed by means of sharp scalpel 
dissection Fmall> the posterior wall of the 
stomach and duodenum is palpated through 
incisions m the lesser omentum and the gastro 
colic ligament The pancreas gallbladder biliarv 
ducts and appendix are also examined All 
large l>mph glands are critically considered 

Orientation in the abdomen may become very 
difficult because the lesser omentum may appear 
as a shrunken board like loop the hepatoduoden 
al and gastrocolic ligament may be altered by 
cedema the head of the pancreas may have 
markedly swelled lymph glands Mobilization of 
the stomach may be limited further by the fre 
quent penetrations into the pancreas as found in 
31 per cent of our cases (18) or into the liver and 
antenor abdominal wall The entire planning of 
the subsequent operative procedure depends upon 
clarifying the situation as found m such cases 

3 Preparation for resection The most essential 
prerequisites for successful ulcer resections are 
exact hojmostasis and preparation for resection 
with a minimum of tissue damage According to 
Habcrer adequate mobilization is and remains 
most important The first part of the duodenum 
and the pars pylorica of the stomach is resected 
regardless of whether the ulcer is in the duodenum 
or the center of the stomach The Billroth I 
anastomosis is then made possible when the stom 
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ach duodenum loop isel(.\ utcd so as lo permit ip 
proximition of the pars media of the stomach 
and the first part of the duodenum 

The blood vcs els m the lesser omentum and 
gastrocolic ligament should be ligated with the 
most careful hTmosiasis The mam branches of 
the curvature vessels arc (irst double ligated at 
the future line of resection of the stomach and 
duodenum This will naiurall> fall cardial to a 
stomach ulcer and aboral to one of the duodenum 
After ligation of these mam vessels li ation of 
the remainin'’ vessels m (he les cr omentum and 
gastrocolic ligament can be finished with surpris 
inol> few ligatures 

\s a rule von Ilabercr begins the di section 
where it is the most difficult In a duodenal ul 
cer the duodenum is freed first and in a gastric 
ulcer the stomach The pars pjlonca is the 
starting place onl} m the most difficult ca cs 
and then the ulcer is attacked Plus t>pe of 
procedure followed b) immediate freeing of the 
ulcer accomplishes the desired objective in the 
most rapid fashion From our extensive expe 
nence this rapidity makes it the method of choice 
to be used whenever possible 

The eparation of the le er omentum gastro 
colic ligament and vascular adhesions is ac 
complished by cuttino between two interrupted 
li^itures These are introduced throu<’h blunt 
aneurism needles guided by Kocher dissectors of 
the appropriate size modified by von Habercr 
By this technique of multiple interrupted li a 
tion It 1 possible through sharp scalpel dissec 
tion to free quicklv the non vasculated parts of 
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lesser omentum of gastrocolic bgament as well 
as the firm adhesions which usuallv he in the 
hepaioduodcml ligament or anterior duodenal 
wall \aturallv the method of procedure will 
vary according to altered findinj,s Uhenrer 
foration has not yet occurreef the stomacn is 
readilv pulled down and the lesser omentum 
incised m the pars flaccida The left gastric artery 
IS doubly li ated at the level of the stomach cor 
responding to this incision in the lesser omentum 
through which the right gastric artery can also 
be reached to be h ated Then the peritoneal 
overing of the lower border of the duodenum is 
incised From thisstartingplace the inferior ed e 
of the pars superior and honzontalis of the duo 
donum are dissected free b\ keepm close to the 
duodenal ed e The small Haberer sound is u ed 
to isolate sootnents ivhich are Ii ated separately 
The pancreaticoduodenal artery on the head of 
the pancreas is still not ligated and is cau ht near 
the stomach antrum where it arises from the n bt 
gastro cpiplou, artery The left gastro epiploic 
artery is ligated after the gastrocolic li ament is 
severed To tie the remainder of this h ament 
usually require but a few Ii atures 
A\ hen a duodenal ulcer i present and tie 
hepatoduodenal Ii ament is indurated iti above 
all essential to employ wide di section of tbe s 
perior duodenum Only through this tep can 
enough normal duodenum be freed from the con 
traded periduodenal adhesions to suffice lot t e 
proper execution of the Billroth I operatic 
The anterior wall of the duodenum is freed bv 
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sharp dissection of the adhesions This peniuts 
the duodenum to climb out of its indurated 
adhesions so that its superior and inferior circum 
ferences can be freed in. the typical manner 
already described Finally the posterior surface 
IS prepared and here normal serosa is an absolute 
prerequisite for the Billroth I resection 

\\hen a stomach ulcer penetrates into the 
pancreas the stomach and duodenum arc hrst 
freed above and belov. the ulcer so that onU the 
site of penetration into the pancreas remains 
adherent The adherent perforation is then 
burned out of the indurated pancreas b> a 
platinum cauterj care being exercised to avoid 
if possible opening the ulcer The resuUin" 
pancreatic callus is then co\ered by suturing it 
over \er> carefully with the pancreatic capsule 
ln)UTies to the head of the pancreas should be 
ven carefully avoided In causes of this tv^pe the 
ulcer may be opened earlier This ma> be done 
nithout danger provided the adjoining ussucs 
are nailed off 

A similar technique mav be used m penetrations 
into the liver colon or the anlenor abdominal 
n all 1 e cauterisation of the base of the ulcer 
and exact sutunng over of the serosa at the site 
of perforation 

4 Rescclion and anastomosis The instrument 
used IS a double clamp which has been developed 
in von Haberers cliruc (14) It consists of a 
stomach and a duodenal clamp which are held m 
the desired relation hip b> a third cbmp The 
suture material is fine silk for the seromuscular 
lavers and fine catgut for the mucosa The 
posterior serosa is sutured b> very small semi 
circular needles — the so-called Billroth needles 
which are slightly larger than the needles used 
for blood vessels m addition Kader needle 
holders of tw 0 different sizes and copper flexible 
retractors of varied size are used 

The duodenal damp is fastened just distal to 
the ulcer on the freed healthv duodenum H 
there is the slightest doubt that an ulcer may 
still be present further down on the posterior 
duodenal wall the clamp is not locked until the 
duodenum is opened and its condition defmitel> 
established However as will be later demon 
stratcrl the duodenal damp is not used in man> 
cases and onl> through the omission of the clamp 
is it pos ible to approximate and suture after 
radical resection 

The duodenal end of the stomach is damped 
with a soft Dojen damp to a\oidan> spilling of 
its contents The pentoneal cavaty is then 
carefullj walled off and the duodenum is severed 
wath a cauterj about to i centimeter from the 



Fig s ; Remo al of the duodenum The stomach 
closw above the pylorus by a Do>en clamp Two stays 
lures m the duodenum are held f y forceps and the trei 
duodenum is elevated The anlenor wall of the duodenu 
I as alreadv been opened by the cautery Inspection of t 
postenor duodenal wall wath the ulcer already expo e 
a Billroth 1 showing the suture of the postenor wall ai 
the catgut liamo tatic sutures 

duodenal clamp the pjlonc stump is the 
toveii-d xvulb a bpaToloinv sponge: after e\ev^ 
lion of the stomach the stomach clamp is fastene 
m the regions of the pars media sliding the clarr 
from the greater curvature toward the lesse 
the two clamps are next united by the third wil 
the stomach extending out over the left bord' 
of the abdominal incision — toward the surgeon 
right — so that the posterior surfaces of tl 
stomach and duodenum mav be widelv appro 
imated 

As a general rule it is possible to stretch tl 
duodenum wade enough through sta> sutures : 
Its inferior and superior edges to fit the Iran 
verse cut of the opened stomach The close 
approximated posterior seromuscular mterrup 
ed sutures are next inserted the fine Billroth 
needles and the small Kader needle holder bcir 
used The seromuscular la>er of the postern 
wall of the stomach is cut about i ccntimet 
away from the row of Lcmbert sutures down 1 
the submucosal blood vessels which are ligated 1: 
interrupted catgut suture ligatures This pn 
cedure decreases postoperative h'emorrhage IT 
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citgut h'cmostatit, suluns of \on Ilaberer are 
\cr\ siimlac to the himoslatit sutures u^etl bv 
Heideahain m ireptnauun lhc\ narroi; the 
lumen of the stomach so t)ut it becomes possjbk 
to do an end to end ana ijm^sts aiih tht duodc 
num even in those case winch m the 
presented a marked disproportion The suture 
ire left loa* 

Ihe stomach is then moved to the patienls 
right over the taut hcmosiati sutures vluch are 
covered by a Up sponge an J a fl it j ccnttmcicr 
retractor to prev nt their becoming entan led in 
another Djvcn clamp liter used The sero 
muscular laver of the anterior wall of thestoroaeh 
is now incis d is was the posterior will This 
incision IS about j to 4 centimeters from the von 
Ha! ercr tomogh clamp It is important here to 
be far enouf,h away from this stomach clamp so 
that their remains sulliciont anterior will of the 


ti^ucs Ihe stomach is again turned over to the 
left and a fiat retractor is inserted into the stoo 
ach lumen against the still remaining mucosa of 
the posterior wall which is burned ihrou h so 
that the resected segment is free Ihe catgut 
hrmostatic sutures are now cut 

I irst the posterior and then the anlenor walk 
art sutured by a continuous catgut suture ffhjcli 
includes all of the laj ers of the stomach and duo 
denum the beginning and end of this suture are 
tici together 

riic anterior seromuscular suture line is com 
plelcd bj interrupted silk sutures which seek to 
over invagmate the duodenum with the sero 
muscular lajer of the stomach Imally the 
duodenum fits into the stomach as the stalk ol a 
mushroom fits into its pileus This end to-end 
Billroth I anastomosis with all of tie stomach 
lumen entering into the anastomosis isgeneialij 
over two fin erbreadths Ion but we have never 
seen stcnosi 

U i only rarcK possible to complete the 
anastomosis vntb Goth clamps s» tf» As a 
general rule it is necessary to remove the duodenal 
damp m onler to be able to finish the anterior 
seromuscubr sutun In a certain percenta e 0/ 
uises the duodenal clamp must be removed alter 
the duodenum has been stretched to match the 
stomach lumen bv tie superior and mfenor stay 
sutures 50 that the posterior sero«a sutures can 
be ins/'ried In many cases the duodend clamp 
must be abandoned Here before the duodenum 

nhet operied or cut the two stay suture hk 
inserted and held tautly el vited to prevent 
spilluv^of the iuodcnal contents Moreover any 
pre sure upon the duodenum must be avoided 

5 Cl u e f tl abdotn n 'Iheabdonoinalwall 
IS closed in layer the penion urn by continuous 
silk the fas la i ith interrupted silk and the 


stomach to permit the in ertion of the finallaver si m v ith clamps n ii i h 

of anterior wall Lembcrt sutures v itbout ten 6 E»i lo su/e modili ation cf Ihe BtUfotn kc 
sion and without the ncce sit\ or removin the «i<i«t (Ilaberer Mo\inhat) In those cases m 

Stomach clamp The submucosal blood vessels arc which it is impossible to obtain a 
ligated bv interrupted catgut sutures 10 the same the postccioc duodenal surface . . 

manner as v ere those of the posterior v dll operation i contra indicated Instead e 

The stomach segment to be rese ted is ne t clcnal stump is buried by beiiit, covered vi 
closed bv another Doven clamp on Its oral border to s of sutures the first bem 
and s^v red by elei trie cautery between the two folio c J bv sdk Lembert sutures ,1 

damps (von Haberer stomach ani Doyen the pancreatic capsule m covenn the 

clamps) about 4 millimeters aboral to the stump Th re now still remains the £°.i i 

haemostatic sutures This is done bv lirstbunung of obtaining, th advanta es of the tt, 
a little Ut In tht mucosa through which an anastomosis by utilizing the end to si * , , ^ 

anatomical forceps is inserted into the stomach berer modification Th duodenum is 

lumenandthenthemucosaof theantenoiwallcm markedly bv means of the cutting 0 
be easily burned throu h between the spread toneum laterally and to the n nt 0 
blades of the forceps vithoutmjunngihead/acent descendens of the duodenum (vena 
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exposed) Then the transverse cut edge of the 
stomach is anastomosed to the pars descendens of 
the duodenum vath two rows of sutures either 
terrainolateral or end to side 
End to side anastomosis is contra indicated in 
many cases because of dense adhesions or unfav 
orable position of the head of the pancreas 
The antecohc Billroth II resection together with 
a Braun s entero-anastomosis then becomes the 
operation of choice Because of limited space it 
IS inadvisable to discuss further the modifications 
of the Billroth I technique which mav be needed 
in ulcers of the cardia in perforated ulcers m 
haimorrhage or other complications 

POSTOPERATIVE TREATMENT 

After operation nothing is given by mouth for 
the first r 2 to 36 hours or as long as the patient is 
nauseated weak tea in very small amounts bemj^ 
the first food Thirst is combated by ph> siological 
salt solution and glucose per rectum by the dnp 
method Black coffee is included in these enemas 
for stimulation 

Patients in shock or very emaciated or starved 
patients ate given intravenously 50 to 150 cubic 
centimeters of 50 per cent glucose together with 
40 to 80 units of insulin (8) 

Hcemorrhage from the stomach after operation 
has practically disappeared since we have been 
using the catgut hsmostatic sutures The patient 
IS kept on a liquid diet for 7 da> s and remains in 
bed 14 daj s About 17 or 19 days after operation 
the patient is fluoroscoped In cases of emesis or 
moderate gastric atony the stomach is washed 
out Threatened lung comphcations are treated 
by forced deep respiration carbon dioxide mhala 
tions camphor and lobelm morphine is given 
for pain As a prophylaxis against pneumonia 
Bier s Ktherpsicam afenil and heart stimulants 
such as digipuratum or digitalis are used Cases 
of beginning pneumoma receive carbon dioxide 
inhalations 10 cubic centimeters of camphor in oil 
80 to 800 cubic centimeters of 4 per cent colloidal 
iron sugar solution intra\enousl> as well as the 
customary tberapj Before discharge from the 
hospital all patients are given definite dietary 
directions and are instructed to return for con 
irol examination once a >ear 

E \RL\ P0ST01>ERATIVE COMPLICATIONS 
I Peritonitis secondar> to separation and leak 
age at the suture line is a rare but usually fatal 
complication It is found occasionally in \er> 
cachectic patients or may result from digestion 
of the sutures m those cases m which the pancreas 
— especially the head — has been traumatized b> 


faulty technique Separation of the suture line 
in Billroth I secondary to excessive tension 
can be avoided if the duodenum is properly pre 
pared and if the operative indications are care 
fully applied 

2 Subphremc abscesses and empvema are 
much less common after a Billroth I than after 
a Billroth II operation These complications are 
curable if diagnosed early enough and drained 

3 The most common complication is pneu 
monia which occurs yust as frequently after local 
as after general anxsthesia Its etiological basis 
may be either an existing bronchitis bronchiec 
tasis or tmy lung emboli Prophylaxis consists 
of minimizing tissue damage and limiting evis- 
ceration with resulting cooling of the intestines 
Gangrene of the lung which may follow accidental 
aspiration during general anesthesia is treated by 
salvarsan 

4 Prior to the use of the hemostatic sutures of 
the submucosal blood vessels hemorrhage was 
relatively frequent but it has now practically 
disappeared Treatment consists of abstinence 
from food ice bag to the stomach irrigation of 
the stomach with from 10 to 20 liters of per 
miUe lapis solution calcium gelatin and serum or 
blood transfusion 

5 Brown atrophy of the heart from chronic 
malnutrition may lead to failure of the circulation 
Its existence can only be suspected but not 
defimtely diagnosed in exsanguinated patients or 
those who have suffered from chronic ulcers for 
many years 

6 Fatal emboh did not occur m this series of 
cases 

7 A mild postoperative parotitis will occa 
sionally occur after gastric resection for ulcer 

LMT COMPLICATIONS 

The following late comphcations mav be de 
creased by the use of the Billroth I type of 
resection 

1 In cases of resection in which there are mul 
Uple ulcers (iz) of the duodenum it is easy to 
overlook one which leads to the so-called appar 
ent recurrences Careful anatomical explora 
tion which IS possible in the Billroth I resection 
will decrease this oversight and eliminate the 

apparent recurrences 

2 The scar recurrence is found after the 
Billroth I resection when the duodenum used m 
the anastomosis is either pathologically scarred 
or the ulcer not completely healed Proper eval 
uation of the anatomical findings at operation will 
hmit the Billroth I resection to the indicated 
ca«?es and eliminate this enor 
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3 A small percentage of patients complain of 
so called small stomach but as a general rule 
the early postoperative rapid or precipitate 
emptying of the Billroth I stomach stump is 
gradually replaced by normal stomach emptying 
There was a 4 to 5 per cent postoperative mor 
tahty and g6 per cent cures in a senes of over 
1200 Billroth I resections v hich included all 
difficult cases and patients of all ages (ii) 
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FRO^f 1BE ORIBOPLDIC SERMCC MASSACBISETTS GE^ERAL BOSPITAL 

ARTHROTOMY OV THE HIP 

Il\ N \TH4NTEL ALLIaOV D f \ C S Boston 


T HF Lip joint IS dtepl> placed and is sur 
rounded b> numerous muscles The psoas 
and ihacus are in front of the articulation 
Behind it are the quadratus femons the obturator 
internis the U\o gemelh and the p\nformis To 
the outer side he the gluteus medius and minimus 
and rectus and to the inner side are the pectmeus 
and obturator externus 

The hip joint has an etceedingH strong capsule 
made up of white fibrous tissue which is thickest 
in front Itsre enforcing ligaments are the strong 
est in the bod> and include the iliofemoral the 
ischiofemoral and the pubofemoral ligaments the 
pubofemoral and the iliofemoral forming what is 
known as the Y ligament of Bigelow Ihe thm 
nest part of the capsule lies between the lUofemo 
ral and pubofemoral ligaments and here the joint 
casatv often communicates with a small bursa 
which hes below the psoas muscle The hip joint 
capsule IS also weak where it is co\ered b> the 
obturator museks 

The upper border of the great trochanter is on 
ales el with the center of the hip joint 'Selalon s 
line extends from the anterior superior spine of the 
ilmm to the most prominent part of the tuberosit> 
of the ischium running across the center of the 
acetabulum and passing o\er the top of the great 
trochanter 

The head of the femur lies just below and to the 
outer side of the central point of Poup irt s hga 
ment 

There are descriptions m surgical literature of 
man> different methods ol carrjun^, out the opera 
tiori of arthrotom> of the hip The operation has 
been recognized as an important one since a re 
mote period of surgical histor> The names of 
such surgeons as I isfianc Sedillol PeTc> Roux 
langcnbeck Lucie Barber Kochcr and man\ 
others arc associated with methods of opening the 
hip joint Indeed Farabeuf (1841-1010) assena 
bled in his treatise on operatise surgcr>* 18 differ 
ent methods of performing the operation 

In times past the operation of arthrotoma of the 
hip was done m desperate haste for desperate con 
ditions Surgical skill reached its maximum of 
deftness m doing the operation and considerable 
pride was taken m stop watch records fhe ne 
cessitv for haste w as \en, urgent for excision of the 

P bl h d by y, t C r IS. 


hip was attended b> terrible mortahtj Tre\es 
gives statistics collected b> Otis m 1891 sbowinj 
a death rate of 90 9 per cent following gunshot 
wounds The same statistics show that the mor 
tahty without operation was 98 8 per cent ^^^len 
amputation w as promptU done the mortalitv was 
80 3 per cent Brjant m 18S7 slated that when 
the operation of hip resection was done for disease 
the mortaUt> ranged from 1 5 to 45 per cent In 
gunshot wounds death occurred m 9 5 per cent 
from ptimar> operation in 91 per cent from infec 
tion and in 90 $ per cent following secondary op 
enlion Present da> surgical methods have made 
the operation less lethal in character and have 
vouchsafed to the surgeon a greater sense of stcu 
nt> than was felt b> the past generation Never 
thcless the operation of arthrotom> of the hip re 
mains a major surgical procedure one not to be 
undertaken bgbtl> and one requiring surgical e\ 
perience and judgment as well as skill and deftness 
m the handling of tissues 



Fi" I Som? of the approaches to the hip joint i ante 
nor Spr nj; 1 Smith Petersen j and 4 Kocher 5 011 er 
6 Sajrc 7 Brj-ant 8 Ober 
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I jg 4 The lateral approach described b> Olber 


Operations on the hip joint ha\e \nrious ob 
jects drainage of an infection repair of a frnc 
ture or plastic reconstructions upon the head and 
neck of the femur or the acetabulum In some 
cases It ma> be necessar> to excise the joint or 
create an ankylosis or attempt to re establish mo 
tion in an ankj losed hip At times the hip mav be 
llail or wobbly because of paralysis andastabili 
zation of the joint may be needed Other objcc 
ti\ es of surgical treatment also may arise In con 
sequence seceral useful methods of approach to 
the hip ha\e been dcMsed and it is of great im 
portance in each case to select the method of ap 
proach which will best allow the accomplishment 
of the end required 

Arthrotomy of the hip should be done only w ith 
the full realization on the surgeon s part of the 
importance of all the details of operative tcdi 
nique and after care The surgeon must be fully 
cognizant of the dangers in general and in particu 
lar to each individual patient He must know 
exactly why when and how the operation should 
be performed 

The dangers in general encountered in arthrot 
omy of the hip are those common to anv serious 
surgical procedure performed upon patients who 
as a rule are not in good physical condition Con 
sequentU the operation must be done wath rea 
sonable speed and with due regard to the tissues 
Sev ere traumatism of soft parts and of bone tissue 


must be avoided Surgical shock from trauma and 
loss of blood are the chief dangers It goesavathout 
saying that operative infection is a most disas 
trous result insuring always a long period of sen 
ous illness with high mortality Nowhere m sur 
gerv are a careful technique and a rigid asepsis 
more necessary 

As a rule arthrotomy of the hip should be done 
only for urgent reasons such as pain m the hip or 
inability to walk, or m order to stabilize a tuber 
culous hip or to dram an acute infection of the 
joint 

If a condition v\arrants operative interference 
the operation should be done as soon as possible 
after the conditions have been properly weighed 
and studied Satisfactory roentgenograms should 
be obtained before operation is decided upon 

Among the lesions which may require hip ar 
throtomy are the following acute infections of 
the hip joint tuberculosis of the hip in adults — 
so-called hip fusion fracture of the femoral neck 
— reconstruction or bone plastic unreduced trau 
matic dislocations of the hip arthritis of the hip 
with painful motion or loose bodies disarticula 
tion or amputation for sepsis anky losis of the hip 
so called arthroplasty unreduced displacement of 
the upper femoral epiphysis obscure arthritis de 
mandmg tissue examination congenital disloci 
tion m voung adults or adults and stabilization of 
the hip in paraly sis notablv poliomyelitis 
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Othtr c nJitj ns ^ncl \in Uk ns « f lesions jwst 
nienti nt 1 ma\ i!su make it nut sar\ forthesgr 
kton to proceed t arlhrol nu ol the hip 

Ml Til )l S 

Thtrt ire thru u <Iul nitthi f f ,,,,»roatl> to 
tnchij It anttri r htcnl indp<sUri r and it 
mtlhod which will Ixsl 
iavor that which is to ht tetomj lishul after tht 
hij isoptntd 

«eha ut uni n the Onh |Kdii SerMtcul the 
Mas athusetts ( cntnl II , ,t ,| tint the anterior 
■I proatl, IS rest suitt I t uli si cases 1 hip lest ,n 
in Mhich a hsartiiuhtion f the fern rtl heal is 
necessari and in nhich it is | rohal le that me 
twreof slKfhslit aptrili n is indntlid ui« n 
the fern, ml httd < r acet ilniUtn. or the mar;..., 
f the I liter Therefore (he anterior appr ach i 
t beu cdin thtf llowin^kst ns tulicrcuk sis f 
he hip m iduJts st caih I hip fusi n imrctlucid 
triumalic dislotali ns of the hip arthritis of the 
hip wilhiainful m li n r r 1 xist bodies anktlo is 
t the hip so callc I arthroplastv conLcnital hs 
IJiation in \oung adults or idults and stabilizi 
tic nol ththipmpiriKsis notabh i>oli( m\ehlis 
Weh ucfounlal o th it the lateral approach is 
I est in fracture of the femora! neck — rtconstruc 
tion or bone plastic and m disarticulation or am 
I utation for sef sis 

U e h i\ e made use of the jiosterior approach m 
the following lesicn acute infections of the hir 
joint unre Iu( ed displacement of the upper fem 
rai ejiphssib an I bscurc arthritis demandme 
tissue c amination 

Each method of aiiproach has certain ad an 
tages in some lesi ns and disadv antages in others 
lonnstance th rem ival rf the tre chanter major 


which IS neccssarj m the latiral approach is not 
the I est approach for drainage of the joint in acute 
infections fc r < 1 \ lous reasons the posterior ap 
proach is best m this instance I ikewase the 
anterior ipproach is not arhialle for recon 
siructi n operation m ununited neck fracture be 
cause in this instance a bone plastic must be done 
on the greater trochanter Obsiousls the lateral 
ippro ich IS indicated in this lesion I urthermore 
neither the lateral nor the jx stenor approach wall 
pi\e siiflicient cvixisure for I one plastic measures 
n the ntek and head or the acetal ular mar in- 
here the interior ajiproich is best Of the three 
melh d of aj j roach it is hir to sas that the 
anieru r is the most dilTicult and clamagm neat 
the lateral ind least dama in the posterior In 
conseciucnce it is be\ oriel qiie tion belter to use 
the |KJstcrior approach m all operations done for 
the purpoi of tissue remo\ al for dia^^nosis and in 
all attempts to establish drama e in infections of 
the hip 


IKFPVR \TH \ 

The patient s general condition should be the 
best possible under the circumstances before oper 
ation IS done If jossible se\eral da\s of re t 
with good sleep should 1 c secured The skin 
should be sha\cd and cleansed with soap water 
ether and alcohol before the operation Theordi 
nar\ pre anesthetic precautions should be ob 

sir «1 The skin over the entire hip regionshould 

lie painted with iodine and the operative field 
carefullj drafcd with sterile coverings It i 
waas ncccssarv to manipulate the Ic^ and thi n 
during the operation conscciucnth it is essential 
to cover the patient so that the hip on the side to 
lie operalLcl upon maj be move 1 without dan er 
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lig G Tv'pe ot recon tmcl on operations done for unumtcd fracture of the femoral 
neck 1 \U ee operation and C tie \\ human operation In both of these operation 
the h ad of the f mur is remo cd C Brackett s operation — the fractur d head i re 
t laced on its stump of the neck WTiUman s operat on an I Brackett s operation both 
requir tran i lantation of ll e ( r ater trochanter 



IiR 7 Reconstruct nofil mircmofthe cetal ulum 
U ful in i lo all n of th 1 in eith r c g mtal r due to 
par 1> i \ l If i tu 1 1 \ n from tl marg n of ll 

ac taf ulum anil Ig lout \ilhalon tran|l nt(l)ick 
s n op mtio ) 


to the technique of operation This is done by 
encasing the foot leg and thigh in a sterile co\er 
outside the rest of the sterile coverings so that the 
operator ma> grasp the leg and thigh and manipu 
late the hip without breaking asepsis 

\\ e commonlj use three methods of approach in 
arthrotomj of the hip Taking them in order the 
steps of the anterior lateral and posterior meth 
ods are as follows 

VMERIOR MPROACII 

There are sev eral methods of anterior approach 
The one used b) us is perhaps better described as 
the superior anterior approach and is called b\ us 
the Smith I etersen method A simil ir method 
was used b> Sprcngelin Gernian> about ioo>ears 
ago and later b> Anderson in England Kochcr 
describes this approach for removal of the ilium 
\\t call the method the Smith Petersen approach 
because of his re discovery in 1917 of the value of 
this method of opening the hip joint ' 

Sm UiFl M VmJOthiSg jq 



,So 


SLrGLI\ G\NECOLOC\ \ND ODSTE TRIGS 



^ K \ il i f U » j « II w I t 
1 1 t tr d I th I I Dl m j t d 
i 1 1 tl 1 ^ J C U I I t f fi 

I i f m th f f ll I m tl 
c K) I I d b> tl I t I th g t r t 
f fth I , Tl t mtl I N 

( II th k f th f mu f m th 

1 t Jth h ft P \ll»o op t nf rf 


f f 


1 


f tl h p \ 1 


th 


n th 1 1 I ml dd d 
the h j } nt Tl p 
I n tl p od t f k>l 


.. fth f 
t n t d 1 1 b 
f tl I p l b r I 


. f ll I I \ b ll [ 
k nd tl f m mpl t I 
h nt C Ob pc t 
m mall b f m 
1 m t pi t b I t 
f th h p \ bo 


1 th I 

: I 


The julitnt lie on his side one ihinl the 
o\er \Mth T 1 nj, sind I "tg ngainst liis bnek 
I V ciincd incision is nndc o\er the crest of 
the ilium f r m the anterior sj me to a little btvond 
the middle of the crest 

\ \ertical incisicn is made on the anterior 
thigh from the anterior suj erior sf me of the ilium 
to about 4 or 5 inches downward from the spine 
3 These tw j uts make an an„le with each 
other at the anterior suj crior spine 1 he skin and 


sulicutancous tissue bein^ duilcd the wounj 
tdf,cs are co\ ered w ith skin to tl cbj'ped secu 
U in place , ^,,1,1 

4 I he upper arm of this an ularmci lonshoum 

be completed first Bcginmn 

tenor spine the incision i earned imectl>ao 

ward to the bone the on m of the gluteus 

being cut and the p riosteum incised 

sharp periosteal cletator the pen teum is no 

elevated from the ilium the musci s beir 



ALLISON ARTHROTOM\ OF THE HIP 


>8i 


^\lth It The depth of the \\ound is packed wth 
gauze strips 

5 The V ertical arm of this angulated incision is 
completed the intermuscular planes being en 
tered between the sartorius anteriorU and the 
tensor fasci$ fcmoris posteriori) The fascia is the 
onl\ structure demanding division and b) retrac 
tion the anterior surface of the hip joint capsule is 
ckarK seen The capsule should be divided in 
such a vvaj as to preserve the iliofemoral \ liga 
ment of Bigelow After the freeing of the capsule 
from the cotjloid ligament at the acetabular mar 
gin a vertical cut is made along the border of the 
iliofemoral band of the \ ligament This expos s 
the anterior external aspect of the head of the 
femur B) flexion of the thigh and external rota 
tion the head of the femur IS delivered The expo 
sure thus accomplished giv es access to the acetab 
ulum and the entire head and neck of the femur 

6 The flap is turned back after suture of the 
capsule the gluteus medius is stitched to its pen 
osteal attachment and the anterior line of suture 
IS closed in la>crs 

LVTEKtL APPRO \C1[ 

The lateral or Ollier s approach m which the 
hip from the region of the great trochanter is 
opened was recentlj advocated b> J B Mur 
phv^ as a proper approach for arthroplastv of the 
hip Lexer also advised this manner of approach 
to the hip for arthroplastv Baer has used it as the 
method of choice in his operations for re establish 
ment motion at the hip To us it seems less suit 
ed to arthroplastv than does the anterior approach 
because of the necessit) for fracture at the region 
of the greater trochanter 

The patient lies on his side with the thigh flexed 
to 45 degrees 

I \ curved incision through skin and subcuta 
ncous fat is made starting at the anterior supenor 
spine and running to the posterior supenor spine 
1 he curve IS flat U shaped with its lowest point 
about I inch below the tip of the greater tro 
chanter The flap is turned upward exposing the 
tip of the trochanter The aponeurosis of the 
gluteus maximus is div ided v erticall) and retract 
ed backw ard 

The trochanter major is now cut through 
about I inch below its tip The direction of this 
osteotomj is oblique so that the upper end of the 
cut is at the upper surface of the femoral neck 
This detached fragment is pulled upward and car 
ries with it the muscles which have insertion at 
the greater trochant r i e the gluteus medms 
gluteus minimus pjriformis and gcmelli 

M rhy J B A Ih pi ly 509 



Fir 8a Ro ntj;enO{;ram showing bone Iran plant taken 
from the tibia and planted m the ilium and f mur across th 
lup joint as described I v the author 


3 The anterior margin of the gluteus mcdius is 
dissected from the posterior margin of the tensor 
fasciT femons This exposes the upper surface of 
the joint capsule and the acetabular margin 

4 The capsule is divided verticallv and the 
head of the femur dis’ocated b> adduction and 
internal rotation of the thigh 

5 The fragment of the trochanter is sutured in 
place either bv catgut stitches or a bone pm The 
muscles arc sutured logelber b> interrupted su 
tures The skm is sutured with silk either an 
interrupted or continuous stitch being used 

The lateral approach is admirably suited to re 
moval of the head of the femur m old ununited 
fractures cspeciallv when some t>pc of recon 
struction IS to be done as in the WTiitman or 
Brackett operation The reshaping of the neck 
and trochanter region is more easilv accomplished 
It IS less damaging to the hip region than is the 
anterior approach it requires less time for expo 
sure and consequent!) is advisable as an ap 
proach m patients of advanced )ears or in those 
of poor ph)sical condition 

POSTERIOR VPPRO VCII 

This method has been described bv Ober and is 
called b\ us the Ober method This approach is 
not desirable in conditions in which exposure of 
the head of the femur is required Its use is for 
drainage of the hip joint or removal of tissue for 
examination and diagnosis Ghormle) has recent 
Iv used It for replacement of slipping of the upper 
femoral epiphvsis with good result Langenlieck 

Ob PAP! V ih t my 1 th H p J Am M Vs 
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an IK lit.r li ut dt^trilicd s )mcwlni simjhr np 
I r nchts 

1 1 ht I iticiu lits f Kt <1 w non the table Ihc 
bultcck ind iipicr thif,h irc prepare I for jer 
ati n 

2 In 1 I n ]& made in a straight line runnin„ 
/r)m the j tirur lateral aspect of the femur 
oblupicK m \ ir 1 and backward toward thcsicrr 
cocc\gcil irliculalinn dirtcth over the neck of 
the femur ml in the line of the fibers of the 
gluteus maximus 

I lie Id trs of the gluteus maximus arc sej) 
anted 

4 The und riving fat is pushed aside b\ blunt 
dis etti n care being used to (7 ui the f,r at sciatic 
«erc whiili is in the region of ihi medial extremit} 
of the mil u n 1 he tmdon of the obturator m 
ternus tilt fju ulratus ftmi ns and thegemelli and 
pvrifornii irt now tviiosed in I eparated Ij 
1 lunt dissection anil retracted to expost the f os 
tenor surlacc < f the joint capsule 


5 1 lit joint c ip ult IS tin ided the "hole 5engt 
f the mcision md lirama e rr removal of ti ue 

IS atc mplislufl 

6 In r rdcr t maintain drama e the capsule 
mav I c sutured to the gUitc il fascia r r ci 
drams mav 1 c stitched to tl t c ip ular mar ms 

7 C!( sure IS simple rcc[uirnv aj f roxima wna 
the cilgcs with catgut sutures I he skin i utured 
with siik 

lOSTOri RVTIV/ CVRF 

Uttr arthrotomv of the hip the ui -on should 
aivvavs have m mm 1 the danger f siir{,icatsfioc(. 
Ihcpiticnt as irule should! t handleda thou 
surgical slick were jirt ent a shock enema a 
warm fed morjhint m sulbcitnl quantiti 
force I llmdsarcl e f cnij li ved m each instance 
Lacli dilTcrcnt c nduion ruiuiic a 

tvpecf after circ Ingeiaeral whin motion at tfl 
hipisthtobjcctof tlieopcralion ic arthroplast 

or dram a cofinfcctun the Inp should be j ut uj 
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m o\erhead suspension so that the patient maj 
moNC it as ‘«xin and as much as possible without 
pain 

In all procedures m which bonj union is sought 
e^pecialh in fusion for tuberculosis or in fracture 
of the neck of the femur the hip should be fned m 
a plaster-of Pans spica It is often ad\isable to 
include the thigh of the opposite side in the plaster 
dressing in order to the hip 

WTieneaer arthroplastj of the hip is done and 
indeed for whatever purpose it is done it is nec 


cssar} for the patient to be recumbent m bed for 
a considerable period of time Consequentlv good 
nursing care is essential both for the period of bed 
care and for the long period of re adjustment when 
the patient is up with crutches seeking to re 
establish function 

The prognosis depends entirelj upon the condi 
tion for which the operation is performed Each 
lesion carries with it certain unfavorable poten 
tialitics which result as a rule in more or less per 
manent impairment of the hip joint function 


GASTRO-ENTEROSTONIY WITH A TRA\SVERSC JEJUaAL InCISIOX 
PRFUviiNARa Clinical Rfport 
I lYTHCOnORrS MOISI MD Niw Haven Cos-NrcTicur 


F m ih Dfp im i f rj 1 I L tj hw I 'lol 

ALTHOUGH the success of anv tvpe of 
gastro-mtestinal anastomosis is largcl> 
dependent on Us mechanical eHiciencv 
there are certain faults inherent in the motor 
mechanism of gastrojejunostomies performed 
according to the orthodox methods These 
shortcomings are in large part due to the longi 
tudmal jejunal incision which severs the circular 
muscle fibers and interferes with penstalsis 
throughout the length of the stoma This in 
sufficicncv of the motor mechanism after the 
usual procedures suggested the probable supen 
ontv of a different tvpe of anastomosis wherebj a 
minimal amount of mjurv would be mfiicted 
upon the circular muscle fibers of the intestine 
This can be effected quite easilv bv the u e of a 
transverse jejunal incision 
The mechanics of the orthodo\ side toside 
gastrojejunostom> have been the subject of an 
extensive expenmental stud) bv Cannon and 
Blake (i) 1 hese inv estigalors repeatedl) noted 
that food w as forced through the patent pv lorus to 
re enter the stomach \ la the proximal loop This 
circulation of food was seen when the stomach 
was tretched bv large amounts of food or water 
Thev explained this phenomenon bv the \al\e 
like action of the anastomo is When the wall 
of the < 5 tomach is stretched so that the edges of 
the opening into the jejunum are eparat^ the 
intestinal will becomes flattened over the stoma 
and the openings into the intestine become niereK 
narrow slits (Fig i) The opemng on the prox 
imal side of the stoma permits food which ar 
culatcs via the pj lorus and duodenum to return 


na b s g«aia IU> New II U p UJ N w 

into the stomach but both slits offer a valve 
like hindrance to the egress of food from the 
stomach \aa the stoma The more the gastric 

A 



B 


Fig I \ diagram showing the effect of xtreme ga tri 
dilatation on the toma A in the u ual id to ide g tro 
entero tom> (longitudinal jejunal inci ion) It m th n 
t\-pe of procedure (transverse jejunal inci ion) The nor 
mal stoma i represented in the usual proc dure m a and 
b in cro ection and longitudinal «ection r pecti elj 
andr represents a longitudm I 'cction through th storra 
after a pastro-enterostom\ w^th a trans%ersc jejunal m 
Cl ion The dil ted stomach i repre ented in a i and c 
the m chan m of 1 e fo mation i illu trated in a and 
b wtil in e the dilaUt on p oducc n cnl Tgement of the 
stoma 
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wall IS stretched the more ciTtctiae the \'\Ktb 
I ccome This phenomenon w asafi demonstnied 
in the excised stomadi l)\ distcmlin^ >i with 
water Morco\cr the dmsion of the circiihr 
muscle fibers at the stoma in the usual suit t 
side gastrojejunostom) makes it impos ible f >r 
peristalsis to be cffcctneat the ingulaii n m the 
jejunum at the distal end of the anastomosis am! 
hence the force that normalh pushes the food 
along and straightens the kink is lacking 
\arious moditications ha\c been suggesUd to 
avoid these defects in the side to side gastro 
jejunostom) Celling (3) thought that kinking 
was produced when the stoma was made too large 
so that when the stomacli was stretched and the 
stoma further enlarged a spur of intestine might 
project into the gastric ca\u\ Case (2) suggestetf 
that kinking might be entirelv prevcntcil b\ at 
taching a few centimeters of jejunum be>oml the 
distal end of the stoma to the stomach wall 
Moise and Harv e> (6) described a method of 
gastro intestinal anastomosis after a partial 
gastrectom> wherein the jejunum is incisetl 
transversely rather than longitudinally and the 
end of the stomach is anastomosed to the end of 
the jejunum The adv antages of such a procedure 
over the usual end to side or side to side anasto 
moses are sev era! The procedure is an end to 



end anastomosis and shoultl have the mechaniral 
and pinsu logical idxanta c$ that aregenerallj 
concevlcd for this tvpe of operation In contrast 
With usual method one a\ oids cuttin the cir 
cular muscle 1 1 ers and accordin !j there is no 
interference with peristalsis and no opportumtv 
is afforded for the formation of an atonic dilate! 
pouch opposite the stoma \fter this end lo-end 
gastrojejunostomv the two jejunal loops nalu 
rallv gravitate downward which is the optimum 
position for the maintenance of a patent stoma 
while this same tendenev for the loops to drop 
down after the Polva anastomosi may tend to 
kink and partiv occlude the lumen 
In a later communication Moi c Haa ensen 
and \ogt (7) reported a comparative study 
between a senes of gistropjuno tomies m do 
with the orthodox longitudinal jemnal inci ion 
and a similar series in which a tran terse jejunal 
incision was utilized The operative technique 
the size and placing of the stoma were identi il 
in the two senes The functional results in the 
ten end to side anastomoses ftrans erse jejunal 
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jejunal loop at the distal end of the anastomosis The 
obstruction and concom tant sta i are due to th s alvc 
form tion and anmilation Tins was observed in several 
1 tanccs (3 in lo) with the u ual ga tro cntcrostom> vvith 
longitudinal jejunal inci on but m no instance ith a 
trans er e jejunal incision 

incision) were uniforml> good The roentgeno 
graphic studies showed that the stomach usually 
began to erapU immcdiateh after feeding The 
emptinng was never precipitous The average 
emptying time for the senes was sH hours which 
IS approximately the same as that of a normal 
dog under similar conditions In animals without 
pyloric exclusion the emptying was via both the 
pylorus and the stoma 

Finally examined in silu the anastomoses 
looked much as thev did upon completion of the 
operation The stomach was never dilated The 
loops of jejunum hung directly downward m the 
ideal mechanical position (Fig 2)^ There was 
no evidence of valve formation or kinking 
Upon removal the specimens showed patent 
lumina ibout the size of a cross section of the 
normal jejunum 

In contrast there were three poor results m 
ten side to side anastomoses (longitudinal jejunal 
incision) In the 7 normallv functioning anasto 

r 1 ITU 1 ns t gast -t t osl my n f bl 
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Fig 5 The opcni g in the transver c mesocolon Ins 
been made The edges of the opening in the mesocolon 
Jave been sutured to the stomacl wall The two guile 
sutures indicate the line of the propo td gvstric incision 
The crushing clamp ha e be n applied to the jejunum 
and an incision has been made aero the mte tine leaving 
a margin of one quarter of an incli at the mesenteric bord r 

moscs the average emptyang time was slightly 
longer than 5 hours (Pig 3) In the poorlv 
functioning instances (3 m 10) there was definite 
evidence of gastric retention determined by 
roentgenographic study In two animals the 
obstruction progressively became more and more 
marked and was associated with vomiting and 
emaciation At approximately a month and a 
half after operation fluoroscopic examinations 
showed that the stomachs were greatlv dilated 
and full of fluid Thev did not emptv perceptibly 
within 6 hours and after 3 days showed marked 
retention At autopsy there was marked gastric 
distention (Fig 4) In each case the stoma was 
much enlarged and the opposite intestinal wall 
where the arcular muscle fibers had been cut 
was markedly stretched and ballooned out in line 
with the stomach wall illustrating the valve 
formation described by Cannon and Blake 
The loops of jejunum gravitated downward 
from either extremity of the dilated stoma with 
moderate angulation of the gut at the distal end 
of the anastomosis In the third animal a similar 
though less marked condition was observ cd It 
seems highly probable that the animals took too 
much food or water thus producing distention 
with the concomitant valve formation and 
this condition once established gradually be 
came more and more marked by the accumulation 
of normal secretions or bv the further ingestion 
of food and water 
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It should U tmplii i/c I ihii there were no ohR'TIM Tiniswt lOR itsTiRiOR gwtro 
' idhcsions r pernunLiu kinks 'inltlnt (hcob J*Jt tom\ wirii trvnsntrsf 

struclion c uid he ittnhuicd to the \al\c iscisniN 

formation nl\ Iht c oh tr\ itions ire men The stonnch trin verse a Ion ind omentum 
tnst to th st fCinnon in 1 Ulikc nhodi<ln t ire turned iipw ird ti ixfx c the under surface oJ 

believe that such viivcs were intirtlv resjHnsiblc the trtnsversc me >c)l( n is in the usual pro 

for their failures but state th U (ht rlevelopmcnt cerlure The due linojejiiml junction is located 

of svmptoms of tlic s ciMci vicious circle 1 ht {wstenor surfice of the slomich i exposed 

(vomiting gastric retention etc) have been bv an opening rnidc thr nigh in av mular portion 

associated in their experiments with kinks ind of the tnnsvtrc nit t colon The stomach i 

demonstnbic olisticlcs to the fret passage of dtliverctl and the pirt require i f >r the inastomo- 

chvme They pc intcd out thit under conditions si islocited \ guide suture is inserted at ei er 
with intict circular muscle fibers shir| inguli end of tht proposed incision into the stomach 

tions in the intestine nn\ be rtidilv straightened The line of the gislnc inci ion mij be se ec 

out b\ the force of peristalsis as m the slindird procedures 

The purpose of the present communicitionis to with reported the opening wis midc so ^ 
present an operation notentircl) new in principle stomn would lie vcrticillv or extend from a 
but which m comparison with the ofdermethod downward and to the right at an ^"8^ , ^ 

de elops more completely the cfTciencv of the degrees with the horizontal The exae in 
transverse jejunal incision This greater fficiencv been selected in each instance so that there vv 
of the new operation has been demonstrated bv rotationorkinkmgof thejejunurnproxima 

clinical and experimental studv and is ample anastomosis The opening in the 
justification for its introduction as a clinical closed by the suturing of the cut ed es 
procedure stomach wall 




The jejunum is lifted into position for a short 
loop openiion A point is selected between 
adjicent straight intestinal arteries md two 
small crushing clamps are applied side b> side 
extending across two thirds to three fourths of 
the diameter of the intestine A margin of K 
inch is left at the mesenteric border (Fig 5) 
After an incision is made between the clamps 
their handles arc separated and the direction of 
the original trans\erse incision is changed to run 
parallel to the long axis of the intestine Tins 
portion of the jejunum is approximated to the 
stomach along the line of the proposed gastric 
incision so that the distal loop will he near the 
greater curx ature A posterior row of interrupted 
silk sutures is inserted Care is taken that the 
middle suture is accurateh placed opposite the 
end of the original jejunal incision (Fig 6) An 
incision is made into the stomach of the same 
length as the jejunal stoma (approximate!) 2*2 
inches) I he bleeding is controlled with ligatures 
of fine plain catgut The crushing clamps are 
remo\ed and the crushed edges of the jejunum 
are excised Ihc anastomosis ma\ be completed 
in accordance with the operators preference 


The usual procedure in this senes has been to 
commence m the middle of the anastomosis 
postenorh with a Mo o chromic catgut suture 
and carrj it in either direction as a continuous 
through and through locked stitch (Fig 7) This 
suture is continued around the angles as a con 
tinuous inverting mattress stitch until the 
anastomosis IS complete!) closed (Fig 8) Care is 
taken to invert a minimal amount on the jejunal 
side and thus avoid producing an undul) large 
diaphragm The anterior la)er is reinforced with 
interrupted mattress sutures of fine black silk to 
complete the anastomosis (Fig 9) On comple 
tion of the anastomosis the stomach and trans 
verse colon are replaced and the distal jejunal 
loop gravitates downward at right angles to the 
greater curvature in the optimum mechanical 
position (Fig 10) The proximal and distal 
openings are each approximate!) the size of the 
cross section of the jejunum 

DISCUSSIOM 

This communication is not concerned wath a 
discussion of the indications for or the therapeutic 
value of gastrojejunostom) but is limited in its 
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sc [)L f) 1 c nbikntion f ibc icthnuiuc Uic 
mcth'iniul i(l\ intngcs ind ilic rc tills i ihc 
clinital II I lic-ilK n c f i new ni th <1 f r m ikmi; i 
gitncnttr stnn \ with i tnnsver c jojumi 
incision 

\lthdigh tlie utih/itiin of the innstcrsc 
jeiunal intisi n in the pcrformmR of i gislri 
enterrst m\ i n t tnlircK net theolkrmtlh 
Is fall hurt ff c mikttiv lexclopng |k s 
sil ililies f the trins cr c incist n Mnto ($) in 
no^stitid Injuno i>ot we I cgin iJic mclliotl 
of Mikulic m iking the o) cning within three r 
four inchts f tlu origin rf the jejunum iml using 
a Inns trst intisi n \\t made f rt\ three In 
this meth <1 with four deaths twe of which could 
1 c fiirlt excluded Fc ur required i second open 
tion It our h in Is md to i large extent because 
we departc 1 frjm the origimtors tcclinique It 
came al ut this wa\ J he leans erse tnte linal 
met ion hunts Ih si e J the opening to one half the 
diaiiider oj the tnleslm Ic s ilxmt one fourth 
inch suture line md the opening could eldom be 
made larger thm would admit the inxaginated 
thumb \\e tried to enlarge this In encroachin*, 
on the bcwel and caused a \al\e to form which 
turned the bile into the stomach These patients 
gate us a lot of troul Ic the short upper limb of 
the loop ma Je an ordinarx entero anastomosis of 
the two arms (f the bowel impossible We 
finalK united the intestine each side of the open 
in^ in exaetk the same manner as in the Finnex 
operation at the pxlorus The result was good 
This was our f rst experience with the short 

Th 1 m 


prtximal 1 )op tlic cases which recotered after 
this method hat c remained in splendid condition 
ilespite the small opening 

I hate been unable to find the reference to 
Mikulicz s I roccdure but a umc that it i 
somewhat similar t> the method of Kocher (4) 
which IS illuslraicd in Figure ii 

Xccordmg to the procedure mentioned I' 
Mato the ize of the opening 1 limited to one 
half the diameter of the jejunum accordin to 
Kothers method the lcne,th of the incision is 
equal to the diameter of the intestine but in the 
method described in the present paper the len th 
if the opening obtained wath the transtere 
jejunal incisicn is praclicalK I ice the diamfl r 
of the tnlesline {about inches) The openm 
into each loop is approximateh equal to thecro 
section of the jejunum which obtiouslj 1 the 
maximum {lossible size of the effccli c/umeHinam 
tape of anaslomos s c\en thou h a Ion er 
longitudinal incision into the intestine gucs a 
seemin K larger openin^, 

CLINIC \L \PrLIC\TIOV 

The operation of gastro enterostomi with a 
transxerse jejunal incision accordin to the 
above technique has 1 cen performed m 
instances including 17 in which the procedure was 
utilizcrl as the operation of choice and 6 
pallialiverelief of pvloncob tructioninmali nant 
disease The 6 cases of malignancv on t horn 
palliative procedures were performed are ex 
eluded from the following discus ion of 
Among the former group of patients (Table 1) 
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n 10 The trans%er e colon and stomach ha c been nplaced The stoma (about 
3 '' inches long) 1 shoivu through a window m the anterior wall of the stomacl 
The dotted lines (diagrammatic) illustrate the position of the proximal and distal loops 


.re included rr duodenal ulcers (one following in 
icid burn) 3 gastric ulcers (one of which also had 
i duodenal ulcer) i gastrojejunal ulcer and 2 
arcinomata of the stomach The operative 
procedures include 14 posterior gastro enter 
jstomies one Billroth II one retrocolic Pol> a and 
)ne antecolic Balfour Pol>a The results arc 
;iven in Table I The series is small but should 
represent a fair cross section of gastroduodenal 
esions requinng surgical treatment 
At the present time only the immediate and 
puly results can be adequatelj considered as the 
majonty of the operations were performed quite 
recentl> and sufficient time has not elapsed for 
T.n evaluation of the remote results However as 
the advantages in the new method are probably 
largely mechanical it seems unlikely that the 
remote results will differ from those observed 
following the usual procedures The best indica 
tion of the mechamcal efficiency of a gastro 
jejunal anastomosis is the frequency of the 
occurrence of postoperative vomiting and pro 
longed gastric retention 
The immediate convalescence has been sur 
prisingly uneventful in the entire senes There 
^ postoperative vomiting whatever m ii 
of the 17 cases in 5 there was slight vomiting 
lollowing the operation but complete relief was 
obtained after gastnc lavage In one case only 


slight vomiting persisted off and on while the 
patient remained in the hospital 

The functional efficiency of the anastomosis 
has also been studied by routine fluoroscopic 
examinations of the stomach shortly before the 
patients were discharged from the hospital and 
at later intervals between 2 and 9 months after 
the operation In a discussion of the immediate 
postoperative roentgenograms it is necessary to 
emphasize the fact that a moderate amount of 
gastric residue is very frequently observed after 
the orthodox posterior gastro enterostomy This 
usually disappears after a few weeks and ac 
cordingly the occurrence of gastnc stasis after 6 
hours IS not significant unless of extreme grade 
or unless it persists for a long period after opera 
tion In the present series there was no 6 hour 
gastnc residue in the immediate postoperative 
roentgenograms m 7 instances m 8 there was 
slight retention and in there was a marked 
gastnc residue There was no 6 hour residue in 13 
patients on whom subsequent roentgenographic 
examinations were made at intervals between 2 
and 9 months after operation Of the remaining 
four patients one is free of all gastric symptoms 
(no N rays obtained) one is dead and two cannot 
be located 

Although the occurrence of svanptoms of the so 
called vicious circle have been largelv pre 
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\ented bj the general adoption of the posterior 
no loop procedure not infrequentK posloperatue 
\omiting IS a disturbing complication These 
SNmptoms ha\e been attributed to a \anetj of 
factors including improper placing of «toma ad 
hesions kinks or Uvasts etc but it is quite 
possible that the \al\e formation observed ev 
perimentallj ( ide supra) ma> be among the 
more important exciting causes The severed 
muscle fibers can have no effect on the forward 
movement of food as their contraction "lU mere 
1> shorten the intestinal wall opposite the gastric 
opening The course of events ma> be that the 
stomach becomes distended with partial valve 
formation and when this condition is once estab 
lished unless it is relieved bj the complete 
emplvang of the stomach wall tend to become 
graduallj wors bj the accumulation of the 
normal secretions or b\ the continued ingestion of 
food and water There is clinical evadence of the 
correctness of this hv^iothests m that the majoritv 
of such jiatients are relieved bv gasinc lavage 


which prevents further dilatation of the stomach 
until the normal muscle tonus is restored One 
of the chief advantages of the transverse jejunal 
incision lies in the fact that gastric distention has 
no tendenc} to the formation of a valvular oh 
struction but on the contrar> maintains the 
patenev of the stoma 

suiiii VRx 

1 The division of the circular muscle fibers 
bj the longitudinal jejunal incision is responsible 
for the faultj mechanics of the usual side to side 
gastrojejunostomy 

2 A method of performing a gastro intestinal 
anastomosis IS presented whereby the jejunum is 
incised transversely rather than longitudinally in 
order to avoid the mechanical defects inherent in 
the division of the circular fibers 

3 The theoretical advantaj^es of this proce 
dure are several The circular muscle fibers are not 
severed and accordinglv there is a minimal inter 
ference with peristalsis the intestinal loops 



394 


SURGFRI G\NrCOLOG\ AND OBSTETPICS 



r K Go appcaran s t f ih jjht up a 
1 rI d h » s th m hxm h g th m 
pi I I tru t f ihe m I Ila d almo t mpl t <1 
tru t f th t Tt fn n OR r W r m of 
t t If th t of p f u (] d If t I hxm 
0 h Ri. h n On 1 Ih f \ m ii pul 


lldtmifb f ) uhbd nna 
t I t Ih m h R fr m ruptu fa I th 
f e f i>i rn pi m I > r tic turn t 

Rn U Iso d <! u u I th in 
bo umfdp td xlUnr'o 

t b\ S th t ]) M (Tit II d 

0 (Xt b P M lilt Ic d thu U f u d 

th p t c m t 11} d fl ol ( p of u <fl} asth 

dp d t f II p { t t th t mpt at blood 

ou t a d [ h 1 1 di R Th | I rap d n 
tra t t th rath 1 gral f I util blooclp 
w 0 — 8 1 th w b R f I t y 

f il fl pr f I to li h b k Th n h d 

t d th t I I 8 th Rht d a d d t s d 
c n 1 hi ouRh II n s bo th 

d nbraRin i I / th r n jJ d i aMom 

1 )fnpt mThbdmwmhl Rid 
di C d d th n th 1 y I fo \ d from o i Ic bt 

t d d p n th Rht h -po f dim nil 

m k 1 t d c 1 ng th f tl p c 

nthgwafo J Rll\f t bknonJm-f 
b ll> all loc I d 1 d tc t di I at n f 
M> mat 


f 


I b 


1 d 
d a ly 1 


f 

to 1 b t th 


th n 


w 1 al 
g II bl dd 

d dl ttl 1 
f 1> tl [ n 
w o m h ca n t 
t tm nt Radi 1 1 


mp til 1 


d Ir 
I 1 i 


id nt that e 
It f Pp ndi 

h I c t c H m e ou K 
I t f th t 1 1 Id tl e la 1. 

ga t 0 nt t 1 \mp(om 
t t rul 0 t th ght f g I 
f >pt il t s n n ph 1 1 
I K w c I db t } d d/rfk/flhr 
d Th h t } f yphil f p io un pi d 
1 ft 1 d p n d f nu u 1 rI t f tn al 

thr mb gg t d th p I il t f bd i I o u 

n m (h t p<. i 11 a^m h g r m u us 1 
tr Id m althornbo him I 
0 O t b 8 th m t 1 >mpt mb mm pro 
nc d d th w k s mo cmKd \ttlutinvi 

tl lud d that d p himo rh g tl r th n i f to 

h d 0 u d d that h Ip co Id be pect d fr m 

gciy Th him tom probably 1 y r t pc ito Uy 



C rol bh not co n ct d *ith the p c 88 J 
mo n R s ons d cd as p s b 1 1} as si 
1 rm rh gc » I hn>crn phrom 0 from a ao t c 

c<ci c a u m. The p ti t blood p f f,ll t® 

po a d th t 6o d he b c m e t m 1} d iTc It W 
ro Tl p t tl mb d l 40 d th flt js ti 
per d f Ch ) e St k s 1 }T« The pi b ® , ,9 
I id and th n impe ptibl D th ecc r d Oit Kf 
8 p 6 d } aite t f jTnplom At po tti rt m 
am t n b th upra I gJ ds « Io d to b 

I c d the s at f ma c him hag nhchd tio) a 
the t 1 t tu f th gl d D go 
sold bro m f c t X al t mllmt ^ 
ad ) The f th r d ta 1 of th p th I 1 P t « 

a n t d the p t fl) G ^ Ru k f H , 

t l» I d { 11 1 te 1 him h i 

enal Chro bl t ti e pi 1 } ght thro 

dh s b ut pi d upp s f c n 

Tl pi i c d t tw c Its n rmal olum 
si r 1 tl> d d j t c> d n t t 

ahatp le Th M Ip h bod re b urf othci^ 

R tf-e The 1 pt fo th adhc se t d h ,, 

Pie n R tl pe fciall> d on to tr 

bl dd PP r me h t g h d I ghti) th 
ITie pane s appe n t The pi n > 

It a dsh Ightthck g fth irtU , 

Th kidac} a t mal Th cp 1 t p 

Ijl gad uf e 0 s t n t> sjt 

PP a g t Th 1 ft ppea , h ti 

1 ndmdil w 

mth I t I rmal I t * , 1 ^ ^ ^ i Th 

;h 0 g s r p r d pt f tl g ^ 
nc t 0 ecto th ght ad h 
«mo hg th blood of nh chi ‘'rlidahap^ 
p rat s th l 0 sjd s f the d 1 d p® ‘ 



PEARL AND BRUNN SUPRARENAL APOPLEW BILATERAL 


395 


nto the fat subjacent to it The clot in this organ is partly 
iroken down The left adrenal presents the same picture 
if hemorrhage Here the mass is contained practiially 
'ntirel> within the organ In onl> the upp r pole has it 
iroken into the surrounding tissue Here the clot is firm 
0 the touch Definite thrombosi of the c ntral \eiii 
s not made out grosslj 

Hfcrotcopu: examt aloi Microscopic examination 
made of sections from the xmrious \ isccra arc all enually 
negatne except for sections of the kidney and adr nals 
Microscopic examination of sections of the kidn \s sbo\ s 
in the fibrous capsule se\eral rather siaable accumulations 
af Umphocytes and slight hmmorrhagc In the super 
ficial layer of the cortex just beneath the cap ul and in 
>e\eral points of the medulla there are di cr tc focal ac 
cumulations of lymphocy tes \ number of ections wore 
taken from each adrenal (Fi^ 3) and sections from uch 
tissue shows the hasmorrhage in the m dullar> portion of 
the adrenals extending to various degrees into the pcriph 
cral fat In addition a number of large etns show throm 
botic occlusion There is no e idencc of any new growth 
issociated with the process There is al 0 no c\id nee in 
the histolo'^ that any infectious process was present 
Further it should be noted that rmcroscopic as well as the 
jross findings fail to gu e indication as to the etiology of the 
process 

One iTOnders in retrospect whether the a ague abdom 
inal symptoms of 6 \ears ago were asso lated with Iran 
tent disturbances of the suprarenal gland possibly a mall 
hamorrhage which was finally absorbed It is apparent 
accordm to the sy mptoms that in the attack which caused 
hi death the right gland was involved fi st and the left 
gland followed some days later 

This tj'pe of profuse hxmorrhage into both 
suprarenal glands must be differentiated from the 
small diffuse ecch>'moses and hxmorrhagic spots 
of tOMc origin occurnng during acute infectious 
diseases Small to^ic ecchjTnoses are frequent 
massive hsmorrhages are rare in children ex 
tremelj rare in adults 

In 1906 Lavenson published an exhaustive >ct 
concise review of the entire subject of acute ad 
renal insufficiencj up to that time Since then 
there have been few publications of note in 
English but among the Germans the works of 
Lissauer (1908) hlaterna (1910) Kempf (1918) 
Ereudemann (1920) Fraenkel (1923) and Brasser 
(1924) must be mentioned as worthy contribu 
tions Since 1906 20 cases of bilateral suprarenal 
apoplexy in adults hav e been reported by jiunson 
Laedenck Garipuy and Schreiber Lissauer 
Hektoen Brodmlz Elhs Valentin Weidman 
Poster Ereudemann Michaux and Marsset 
Fraenkel Brasser Res«el Bittorf and Severn 

MTien we search for etiological factors we are 
struck bv the great number of theories adv anced 
which indicates m a way the unsatisfactory 
state of our knowledge In tracing the various 
factors one is tempted to turn to the penod at 
which the condition IS more frequent namely m 
the newborn and m childhood Kempf calls at 
tention to the embry ology of these sensitiv e glands 



Fig 3 Micro copic section of affected adrenal The 
medulbo portion 1 is occupied by a large blood clot 
which has destroyed all e idence of medullary tissue In 
the cortex one sees marked h!cmorrha''ic infiltration B 
\ ilh destruction of most of the cortical cellular elements 
ith the exception of a fe v scattered cell columns C In 
the pen adrenal fat one sees thrombosis of the vessels in 
early stages of o ganization D Low power 

as a predisposing factor in the young The fusion 
of the mterrenal (cortical) and the adrenal (medul 
larv) anlagen into a single organ takes place very 
gradutlly and reaches its full development be 
tween the end of the first year and the cessatun 
of growth In intra uterine life what is to be the 
suprarenal gland consists only of interren<’ 
tissue m which only a few syonpathetic elemrn* 
are included The newborn adrenal shows 
outer layer consisting entirely of cortex an'’ r 
inner layer broader and darker filled with b 
consisting mostly of cortex except for sma’l 
plexes of medullary cells dispersed al>o " ^ 
veins In the first month there occur ' 

capillars hyperxmia of the inner lay er ^ 
ciated therewnth a beginning degenerative a ^ 
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cortical cells rrom the second month to the Simmonds noted in the cases reported by bim 
twelfth month the hj-pcrimia is marked and that the thrombi m the central veins and lir»» 
there occurs further fatty vacuolar and colloid branches were definitely older than those m the 
degenerative cliangcs m the cortical cells the small branches and capillaries and concluded 
place of the atrophic cells being taken bv the therefore that thrombosis was necessanlv the 
mcdullarv cells which ever increase in number primary causal factor in these cas s the himor 
as if being able to withstand the pressure of the rhage being secondary Were hemorrha e the 
hvperxmia to wiiicb the cortical cells succumb pnmarv phenomenon the older thrombi would 
This process persists to the cessation of growth occupy the smaller vessels the larger branches 
and evidence of it is even found in adult supra and central vein would be theseatof fresh thrombi 
remis It is this hypcnemia and destruction or be cntircU free of them Lissauer and EJIis m 
which kempf claims is the mo-,t important pre reporting similar Cases accept these views 
disiKosmg factor in adrenal hemorrhage m the Some v nters have suggested a relation be 
young and may alsi pla\ a {nrt in adults tween the production of hxmorrha e and the 

The trauma and circulatory disturbances m somewhat unusual vascular anatomy of the 

cidcnt to laliar hive often been suggested as suprarenal glands Lavenson and others direct 
causes in the newt) irn vet suprarenal hamorrhage our attention to the fact that the arterial supply 
is known to occur m c iscs in \hich the delivery coming as it docs from three sources is unusually 
has been cxccptionalh quick and easv and there great and that the blood after traversin the 
arc a great number of extremely diflicult hlwrs meiluHa leaves at the hilus bv asm le large thin 
m which these glands have remained intact vein which empties on the right into the vena 

Some ha e also suggested tlic resuscitation cava and on the left into the renal vein He and 

methods of Scliuit? to I c rcs|>onsiblc but this has others hav c also noted that the medulla is mudi 
been dispro cd more frequently and profoundly affected and 

In adults manv conditions have been advanced that the right suprarenal is much more often the 
as having an etiological bearing Among these seal of ha-morrhage than the left Lavensonsu 
arc throml) 05 is capillarv emboli congestive gests that simple alterations of blood supply or 
diseases infccti ns and toxin diseases of the solar blood jircssurc may therefore be determining 
plexus surface burns and liimorrhagic diathesis faclorsin thcproduclionofhxmorrhage especial 
bimmrnds rejiorted ^ cases recurring dunn^ the ly in the newborn Kempf and Brasser ev«u 
course of chronic disc iscs in the viscera in all of late as 19 4 in noting the peculiarities of the 
which the suprarenal veins were found to be vascular anatomy suggest that the slowin of 
ihr mbosed the blood current may predispose to thrombus 

Lavenson reports the finding of onlv two cases formation m which Brasser thinks mfecbon may 
of icute adrenal insufficicncv m which h®mor plav apart . 

rln„e or necrosis were not rcsjionsiblc one case That any consideration of a purely anatomical 
in which ihcrt. were abscesses of both suprarcnals nature may have an etiological relationship 1 
and the other in which there was suj puration of unlikely in a condition of such ext^me ran v 
both su[)rarcnals in a cisc of Pott s disease He vet oinsidcring that hxriorrhage has aliead/ 
reports a cast in which thrombosis was e idcntly taken place the anatomical pccuhanties m y 
the causal factor and suggests that regional determine the ovcrv\hclmmg partici{»tiono 
suppuration may in some ases cause thrombosis medulla over the cortex and the right side o e 
of the suprarenal veins 'Ihrombosis of the small the left both as to incidence vnd extent 0 
vessels was also noted I ) us in our own case but voKement Tvirtpi^ 

the large vein was free W ith Simmonds Laven Arnaud Churton and Dudgeon have repo 

son Brasser Kempf and others we agree that cascstn which suprarenal apoplexy wasasscKi ^ 
thrombosis is the most important etiological with severe surface burns and some nav 
factor m the [ reduction of hxmorrhage and gcsled an etiolOf,ical relationship .t 

necrosis of both adult suprarenal glands In two conditions Simmonds feels that , 
some cases thrombosis may produce a marked cases were the result of an hicmorrha'nc 
infarction m others only a lesser degree of \irchow claims that diseases of the » 
hemorrhagic infiltration Simmonds claims that are responsible In those cases whiim a 
this depends upon the occasional presence of a ciatcd walh convulsions Lavenson s & . 

row of accessory suprarenal veins which emptyr the convulsions may have produce 
into the diaphragmatic veins and are variable in orrhage rather than the hxmorrnag 
site and number vulsion Brasser and others suppose tha 
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may be a constitutional defect in the blood ves 
sels ^^hlch predisposes to thrombosis 
Dudgeon has arbitranlj divided cases of supn 
renal haimorrhage into three groups depending 
upon the degree of involvement In the first 
group the whole glands are converted into blood 
sacs with occasional extravasations into the sur 
rounding tissue our own case fell into this group 
In the second group there is a well marked 
hemorrhage into the medulla the cortex being 
spared except for a few erythrocvtes scattered 
between the columns of adrenal cells These two 
groups are often associated with thrombosis of 
the suprarenal veins and when both glands are 
affected are usuallj fatal In the third group 
there is scattered haemorrhage into the gland 
substance chieflj in the medulla with little or 
no destruction of parenchjanatous elements 
This last type is most frequentl> noted m the 
acute infectious diseases is not usuallv the cause 
of death and is not included b> us in the class of 
suprarenal apoplexies 

That the haimorrhage beings in the medulla is 
noted by man} writers The cortex is secondanl) 
involved possibl} b} compression Tlie relation 
between these facts and the vascular anatom} 
has been previouslv noted 
It IS interesting to note that suprarenal blood 
tumors of enormous sizes have been reported 
These however are unilateral findings Uie other 
gland usuall} being intact Roger reported a 
case in which there was a blood C}St of kilo 
grams produced b} hiemorrhage into a suprarenal 
gland Carrington found suprarenal blood c}Sts 
the size of oranges Routier described the case of 
a man of 32 }ears who complained of epigastric 
pain and vomiting of 3 }ears duration in which 
a 1600 gram suprarenal c}st containing changed 
blood was found Pawlock notes a suprarenal 
C}st of 10 liters Chian a 3 pound c}st Such 
large tumors however are not found in cases 
of bilateral suprarenal apoplexy 
Arnaud recognized three arbitral} clinical 
groups The first is the so-called penioneal type 
in which there is usuall} sudden severe ab 
dominal pain and profound collapse associated 
with vomiting moderate abdominal distention 
and mild lumbar and epigastric tenderness The 
picture ma} resemble acute hasmorrhagic pan 
creatitis pentonitis or ileus }et the ph}sical 
signs are vague and the shock is out of all proper 
tion to them The collapse usuall} goes on to 
coma and the patient dies in a few da}s in pro 
found depression Sudi a picture has lead to 
surgical interference as w as deemed the procedure 
of choice in the case of Brodnitz who found 


nothin g but three portions of contracted and 
anaemic small intestines each 10 to 20 centimeters 
long Attheautops} the essential patholog} was 
located in both suprarenal glands Brasser 
Tklaterna and others consider the abdominal 
symptoms to be due to the abnormal epinephrine 
(xintent of the blood and to vary according to 
whether it is increased or diminished and Pende 
thinks that the} are due to disturbances of the 
soKr plexus 

In the second t}’pe called the asthenic t\pe 
asthenia is the onl} svmptom of note progress 
mg to a fatal termination 

In the third t}pe the nenons s}mptoms 
dominate the clinical picture There ma} be 
delirium coma conv ulsions or a t}phoid like 
state 

To these t}pes Lavenson has added a fourth 
which includes cases of sudden death m which 
nothing is found postmortem but suprarenal de 
struction and a fifth comprising those cases 
which are associated with purpura of the viscera 
and skin Virchow suggests that the initial sud 
den increase in blood pressure mav tear a vessel 
prcviousl} damaged by bacteria or toxins and 
thus produce the so called purpuric spots he 
suggests t<x> that an} sudden disturbance of the 
medulla oblongata ma} be a primarv cause 
roster considers the purpuric spots as another 
manifestation of an overwhelming infection 

An} combination of s}mptoms ma} form the 
clinical picture but asthenia is the most constant 
and characteristic of all s>mptoms 

Materna (1912) claims that the S}mptoms of 
suprarenal hemorrhage are caused b} auto 
intoxication with adrenalin which during the 
profound disturbance is thrown into the blood 
stream m large amounts H} peradrenalemia 
was found postmortem in one of his cases b} the 
use of certain tests In one test a specimen of 
blood collected from that flowang spontaneous!} 
from the liver produced prompt m}dnasis on the 
living and on the isolated e}e of the frog In 
another the presence of adrenalin in large 
amounts was demonstrated b} the action of ^ 
per cent ferric chloride solution on frozen liver 
sections and on blood serum in these the liver 
cells and the serum took on a green tint char 
actenstic of adrenalin These findings were 
checked with test solutions of i 1000 adrenalin 
chloride and b} chemical anal}sis He suggests 
that when hemorrhage occurs in a suprarenal 
gland rich m cholin this product the antagonist 
of adrenalin ma} also be thrown into the blood 
stream and neutralize in whole or in part the 
effects of the adrenalin Thrombi in the large 
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worl. but the operator of \ast and varied e\pen 
ence in dealing wnth pathological abdominal nd 
dies should be chosen Onl> the latter cm best 
deal with an> of the manv complications that 
ma> be present with this proviso I am able to 
stand back of what I have said Ipurposcl> speak 
in this manner as I want to give vou something to 
take home with >ou In the old da\s when discuss 
ing the subject v\e fought like bulls in the arena 
but behind the scenes we were peaceful lambs I 
hope It will also be so todav 
I have used the words forbidding peritonitis 
This will be discussed later 
In the pr sence of a circumscribed peritonitis 
remov al of the appendiv with the proper technique 
isthecorrectthingtodo B> the proper technique 
I mean that the incision should be made lateral to 
the point or line of greatest tenderness which in 
dicates the position of the appendix We should 
not hesitate to cut the interna) oblique and trans 
versalis muscles in a direction opposite to the 
course of their hbers if this gives easier and better 
exposure To operate with the view of preventing 
a subsequent hernia is to expose the patient to the 
greater and more serious risk of dissemination of 
infection If the appendix lies close to the ca»:um 
directed upward and out lard an extrapentoneal 
approach is the safest route and is easilv made 
when after the overl>ing muscles, have been cut 
through the transversaiis fascia which is often 
(edematous and infiltrated can readily be sepa 
rated from the peritoneum and the latter exposed 
At this point palpation w ill often detect fluid \nd 
b> bj-podermic aspiration the character of the 
fluid can be definitely determined The perito- 
neum is opened in the line of the wound the fluid 
often actual pus or puruloid material evacualtd 
and the c$cum and appendix exposed 

If the appendix is not m sight I at once h/t up 
the overljmg abdominal wal/s with Denver re 
tractors and thoroughly pack off the surrounding 
peritoneal ca ity with moist gauze pads If pus is 
found It IS mopped up during the dissection m 
freeing the appendix \Vith a piece of moist 
gauze the caicum is grasped with the fin ers and 
thumb and gently litted into the wound which 
must be large enough to allow carry mg the cxcum 
far enough out of the wound to expose the anterior 
longitudinal muscular band the ileocolic fold of 
peritoneum the terminal ileum and the ileocxcal 
fold of peritoneum which is continuous with the 
meso appendix The base of the appendix is then 
seen on the outer side of the ileocsecal fold These 
peritoneal folds are to the operator what the light 
houses are to the manner In the course of the dis 
section small moist pieces of gauze are so placed as 


to prev ent contamination of the exposed perito- 
neal spaces These small pieces of gauze with the 
previously placed large pieces enable one to guard 
against contaminating the non infected surround 
ingpcntoneum The appendix hem delivered it 
IS tied off and remov ed w ith the cautery knife a 
glass drainage tube is earned into the pelvis and 
aspirated to determine whether there is pus in the 
pelvis If the smear of this aspirated fluid shows 
microorganisms the tube is left m if not it is 
removed A cigarette dram or a rubber tube may 
later be substituted for the glass tube if drama e 
IS necessary WTien the case his been a very dirty 
one no attempt is made to close the wound 
In the presence of pus I always examine the 
externa! paracolic groove Occasionallv it will 
also be found to contain pus and if so I explore 
farther upward and often find a collection be 
tween the diaphragm and the liver as well a 
beneath the Jner These respective points are 
then thoroughly drained I have operated upon 
many such cases with excellent rusults The latter 
type of case represents a combined circumscnoed 
and limited diffused peritonitis In my earlier ex 
penenee under the conditions I have just men 
tioned I terminated the operation by simply 
evacuating the collection at the site of the appen 
(lit removing the appendix andinstitutin dram 
age When practicing this technique I was fre 
quenllv obliged to operate later for one or more 
secondary collevtions so that I have adopted the 
technique just described 
If vou were to ask me to what I attribute what 
ever success I have in the surgery of intra abdom 
inaf pus collections I would answer first to the 
location of the collection or collections of pus and 
second to the proper disposition of gauze pads 
not gauze towels before I attack the collection 
This question \ as once asked me by that great 
and master surgeon the late /ohn B tfurphj 
whenlgavehimthisanswer Murphy said Amen 
I grant you this requires skill and art both of 
which can be acquired by experience AtTien as 
some of y ou hav e heard me I ask my gauze nurse 
why she IS so confident in tellin me that so many 
pieces of gauze are missing she answer Mi 
expenence in this job gives me confidence 

A circumscribed penlonitis is easily tecogmzCQ 
b\ the presence of a limited swelling limited 
ngidity limited tenderness circumscribed paia 
and either the absence of peristal is ox hypoperi 
stalsis as compared with the peristal is surround 
ing the peritonitic area to ether with resonance to 
light but dullness and flatness to deep percussion 
andhmited mov ement of the abdointn-I walls ovf 
the site of the lesion In making the dia nosis i 
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attach the greatest importance to the ph}sical 
Signs A Ieucoc> tic and poI> nuclear count should 
be made as a routine measure but in the majontj 
of instances I attach little importance to either 
When I do consider the blood picture I pa\ more 
attention to the polj nuclear than tothe leucoc>tic 
count 

In circumscribed appendiceal peritonitis \nth 
the abscess close to the ileocaical junction beneath 
the terminal ileum and mesenterj and ivith the 
terminalileum thickened and stiffened having toa 
great degree if not entirelv lost its contractile 
power after the pus is evacuated appendix re 
moved and drainage established an ileocolostomv 
or sometimes an ileoc®costom> wall make recov er> 
more certain I have done this man> times with 
most satisfactory results 

This IS particularly true in the large abscess 
cases in which this portion of the bow el forms part 
of the wall of the abscess cav ity for then notonlv 
the patient s recovery is better assured but also 
his immediate postoperative comfort for there is 
less likely to be pam from the retention of gas 
Again secondary operation for obstruction that 
occurs occasionally in these cases three or four 
or more days after operation is avoided 

Let us now consider diffusing peritonitis by 
which is meant a spreading inflammation not in 
volving an extensive area and differing from the 
circumscribed \ ariety m that it is not limited In 
the diffusing pentonitis there is both peritoneal 
inflammation and peritoneal irritation the latter 
being the forerunner of the former \ou mav 
regard this as a distinction without a difference 
but I hope to show you that it is not Diffusing 
peritonitis differs from the circumscribed variety 
in that while the patient looks and is sicker yet 
he has not the peritoneal facies The pain is more 
pronounced and is referred over a greater surface 
there is a much larger area of rigiditv and tender 
ness peristaltic sounds are either absent or very 
feeble or peristalsis is aggravated around the in 
flamed area corresponding to the area of perito- 
neal irritation and abdominal breathing is more 
limited than m circumscribed peritonitis Diffus 
mg peritonitis is definitely recognizable by the 
careful observ ation of these phv sical signs Time 
and again have I demonstrated this to my classes 
and subsequently proved it at operation by the 
presence of inflammatory adhesions adherent 
cods of bowel and adherent omentum occupying 
the area mapped out as the site of the inflamma 
tion when examining the case before the pento 
nitis had subsided Cases of diffusing or spreading 
appendiceal peritonitis are not operated upon 
until the subsidence m part or in whole of the 


pentoneal inflammation which in the experience 
of the Lankenau Clinic practically always takes 
place if strict anatomical and phy siological rest 
regulation as we call it is earned out I regret 
to say that outside of our clinic when I see this 
treatment it is not always given correctly The 
familiar saying what is worth doing at all is 
worth doing well certainly applies here there 
fore even at the risk of trying the patience of 
those of you who are as familiar w ith it as I am I 
shill desenbe this treatment in detail 

First allow me to say as you know this is bet 
ter known as the Fowler Murphv Ochsner treat 
ment (a galaxy of stars of master surgeons whose 
memorv and great achiev ements hav e been left to 
us as a priceless hentage) In the Lankenau 
Clinic for brevity of expression westyleitreguli 
tion butnotmany sense in the attempt not to use 
the names of the originators for they are names 
to conjure with 

Anitomical and physiological rest means rest of 
the body and of the alimentary canal Rest of the 
body consists m confining the patient to bed m a 
sitting position which is maintained by means of 
a pillow placed beneath the tubenschii and a 
folded sheet carried beneath the portion of the 
pillow anterior to the tubenschii the ends of the 
sheet being earned to the head of the bed to which 
they are tied the patient s back being supported 
by pillows and a pillow placed beneath the knees 

To keep the patient in this position calls /or 
much attention upon the part of the nurses The 
position can be made easy to a great extent b\ the 
mechanical beds used m many hospitals but they 
are not used in our clinic Rest of the bodv is 
further aided bv giving small doses of morphia 
which serves a double purpose in that it also rests 
the small intestine by reducing peristalsis Rest of 
the alimentary canal physiological rest is ob 
tamed bv washing out the stomach giving nothing 
by mouth either m the way of water or nourish 
ment by giving enough morphia hypodermicallv 
to prevent active peristalsis applving ice to the 
abdomen to benumb the nerves of the walls of the 
abdomen this in turn affecting the abdominal 
sympathetic nerves wath which the nerves of the 
abdominal walls communicate through the spinal 
ganglia and lastly giving the Murphy drip of 
normal saline solution to which is added glucose 
and whisky It is not uncommon to be told by 
nurses that the patient will not take the intra 
rectal solution but this happens onlv when it is 
not being properly given This was stressed by 
Murphy when he first described the method 
stating that the height of the container of the 
solution above the level of the mattress must be 
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such that the intra abdominal pressure and the 
pressure of the solution entering the rectum are 
equall> balanced For example if the pressure of 
the saline solution is too great as happens when 
the container is placed too hif^h the solution will 
not be retained whileif the re\erseis thecise no 
fluid enters the bowel This calls for intelligence 
and knowledge on the part of the attendants This 
treatment must be consistentl> carried out until 
the conflagration the peritonitis is under control 
as evidenced by restoration of normal peristalsis 
uhith has been held in abctance to prevent dii 
semination of infection and which can be reco„ 
nized by abdominal auscultation and the passing 
of flatus a sound so harmonious to the ear of the 
doctor and the nurse This indicates that the 
crest of the w a\ e has been reached and the storm 
will soon abate It further means that the perito 
nitis will either entirely clear up or become cir 
cumsenbed when operation can be done vith a 
greater degree of safetv than when the storm is 
raging Richardson expressed the idea so well 
when he said too late for an early and too early 
for a late operation 

The rationale of thi> treatment is worth while 
detailing Washing out the stomach quiets the 
movements of the diaphragm the under surface of 
which IS so rich in Ijonphatics and lymph spaces 
and this quiescence alTords the patient immediate 
relief The diaphragm when in active motion 
performs the function of a suction nump in that 
infection is rapidly drawn into the lymph spaces 
and the lymphatics through which it is earned m 
to the blood stream causing blood stream infcc 
tion This is sufficient reason not to give medi 
ernes or anything by mouth that might cvcite 
nausea or vomiting In the pres nee of the latter 
lavage should be repeated It is a well knovvn 
physiological fact that water gi en bv mouth is 
absorbed by the terminal ileum and the first por 
tion of the ascending colon and to reach the latter 
it must be carried by peristalsis of the <m3ll 
bowel which m turn means danger of spreading 
the infection This means we drink with our ter 
mmal ileum and the first portion of the colon On 
the other hand if the intestines are panelic the 
plevusesof Meissner and Auerbach under the ojd 
trol of toTins fluid given by mouth will cause 
V aterlogging overdistention and reverse pens 
talsis regurgitation of duodenal and stomach 
contents and vomiting a further indication for 
lavage or the passage and retention of a duodenal 
bucket in the stomach to maintain continuous 
drainage 

The second phy siolo^^ical fact is that absorp 
tion of nourishment takes place in the smiU 


intestine therefore we eat with our small mtes 
tines Sir Berkeley Afoynihan s lines 

T f ] en p Wi pu an m an app d t k i j 
nd b d Pood and d nk rry h m d aptr u 
t m b m mad 

exemplifies the rationale of arrestin peristalsis by 
notgivinganythm^by mouth lamsuremanv or 
someofus at any rate recall readm thatwonder 
ful little book long since out of print by the 
distinguished Englishman Ililton on rest and 
pain which supports the rationale of puttin the 
intestines at rest and abolishing pam by givm 
morphia However I do not think it necessary to 
go so far as did Alonso Clark or does our distm 
guished colleague and friend Cnie who gives 
enough morphn to reduce the respirations materi 
ally As I see it the therapeutic indication is 
carried out when we abolish p ristalsis and pain 
and maintain rest of the body The fact that 
nature does this m the late sta-’e of p ntonitis 
toxxmic abevance of penstalsis su "ests the ra 
tionalcof physiological rest 
This I believ e is sufTicient to impress upon you 
why I advocate the treatment of anatomical and 
physiological rest or regulation as wepreferto 
call It it IS not at all uncommon when I am 
called at night bv phone to be told that a case of 
appendiceal peritonitis sick for 3 or 4 days has 
been admitted to my hospital service tor Mrs 
Deaver to say Tell them to put him on re ula 
tion This may su^^est how familiar this treat 
ment is m some home circles I do not hesitate to 
say that any form of treatment other than this is 
unanatomicai unphy siolOoical and entirely out of 
tune with nature s forces therefore not onH 
irrational butill0j,ical I am prepared to say that 
this treatment cannot be thoroughly earned out in 
the home but only atthehopilal and often here 
It IS not successful for want of absolute faith be 
gotten by large experience with it and the want of 
knowledge how to use it Faith here as in rei 
gion we must have to award our peritonitis 
patients and to aw ard ourselv es Before leav wg 
this subject I might say that m addition to this 
treatment hypodermoclvsis and intravenous sa 
line with glucose are used in the very dehydrated 
cases I have not had much success with con 
tinuous intrasalme as practiced by Matas 
due no doubt to the extreme condition of the 
patient when the treatment was instituted Doej 
this not often happen with extreme measures used 
when too late to expect good resultsi' 

Finally let us discuss diffused appendiceal pen 
tonitis Diffused appendiceal peritonitis m its 
early stage presents a picture familiar to us all 
mtb jts general rigidity of the anterior abdonunai 
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wall tenderness corresponding to the area of 
rigidity practical absence of abdominal breathing 
the peritoneal facies rapid pulse tense and often 
bounding comparativ el> high temperature and 
exaggerated peristalsis The blood picture shows 
eighteen to twenty thousand leucoc>tes and 
eight> fi\e to ninet> five poljnuclcars the latter 
\ arying with the type of the infection Twentv to 
fortj hours after onset of the peritoneal mflamma 
tion or earlier if the patient has been purged the 
picture changes to one of general abdominal dis 
tention the rigidity being much less pronounced 
tenderness not nearlv so decided entire absence of 
peristalsis later followed b> tinkling and tinaU> a 
silent bell> an ominous sign when only thepiilsa 
tion of the abdominal aorta is heard louder than 
normal anda rapid pulsewith diminished volume 
more pronounced peritoneal facies a blood picture 
of moderate or low leucocytosis but high polvnu 
clear count diminished output of urine that show s 
albumin hyaline and granular casts relaxed skin 
that later is sweaty and cyanotic vomiting or 


regurgitation of dark vomitus often foul smelling 
and restlessness and an active brain This pre 
seats whatisconsideredahopelessproposition but 
not necessarily so if the treatment already de 
scribed is earned out early and to the letter I 
have seen recovery with local abscess formation, 
the simple evacuation of which was followed by 
ojnvalescence \Vhen much of the active perito 
neal inflammation has subsided but has left mul 
tiple foci of pus the patient dies of toxaemia 
When the peritoneal inflammation has only par 
tially subsided and has left a large collection 
involving the pelvis and the lower abdomen the 
patient may sometimes by drainage alone get 
well These are cases m which puncture through 
the rectum or the vaginal vault have occasionally 
proved successful 

I have however seen instances of the latter 
type in which death occurred a few hours after a 
simple puncture In this class of cases shortly 
following the puncture there is a sudden marked 
rise of temperature alway s a precursor of death 


THE CLINICAL SIGNIFICANCE OF CHOKED DISCS PRODUCED BY 
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T he ocular syndromes produced by brain 
abscess and brain tumors are similar but in 
the former the ophthalmoscopic evidence 
that the associated choking of discs has reached a 
definite stationary height or is still dev eloping is 
of great importance from a neurosurgical stand 
point 

The formation of a brain abscess was ^cll 
described by Macewen in 1893 and since that 
time little has been added to his classic work He 
divides the clinical sequence of events produced 
by the formation of a bram abscess into the 
initiatory stage characterized by severe head 
pains vomiting rigor and fever the second stage 
characterized by deadening of the head pam 
which can be elicited onlv on percussion slow 
cerebration want of sustained attention apy 
rexia slow pulse paralvsis ind optic neuntis 
and the terminal stage m which there is either 
leakage of the pus into the membranes or ven 
tncles accompanied by fever convulsions und 
comw or complete encapsulation of the abscess 
which may remain quiescent for a long period 

R adb«{ t Ui amiealCo tUi 


and finally may become absorbed in some cases 
without surgical interference 
In Macewen s cases optic neuntis was fre 
quently seen especially in the later stages and 
was usually mild although m some cases the 
swelling of the optic discs advanced rapidly and 
even increased after the abscess had been evacu 
ated The term optic neuritis which was 
used up to 1893 and even later in describing the 
cedema of the optic discs produced bv brain 
abscess or tumor has been replaced by the term 
choked discs inasmuch as the cedema is due 
to increased intracranial pressure and is not the 
result of inflammation In cases of choked discs 
there is no loss in visual acuity or changes in the 
perimetric fields characteristic of optic neuritis 
Ihe cases observ ed m the Mayo Clinic in which 
brain abscess has been associated with choked 
discs were in the second and third stages (Mace 
wen) In the other cases of brain abscess there 
has been a fulminating course with early death 
v.vthow.t the appearance of choked discs CUwvc 
ally the ocular syndromes produced by encapsu 
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lated bram abscess arc the same as those pro 
duced b> tumor of the brain In ii cases of 
definitel> encapsulated abscess of the frontal 
lobe the bilateral chohed discs m 8 ranged from 
I to 6 diopters The \ isual aemU was good in all 
cases and the perimetric fields rc\ca!cd onlj mild 
concentric contraction for form and color Onl> 
one abscess of the frontal lobe which produced a 
tjpical basal frontal s\ndrome could l>e located 
ophthalmologicallj This docs not agree with 
Eagleton s experience in cases of abscess of the 
frontal lobe In cases of temporal and icmporo 
sphenoidal abscess there was th txpical ophthal 
molojjical svndrome produced I \ tumor in that 
region normal \ isual acuitv bilateral choked 
dies and homon\mous hemianupic defects of 
the \ isual field This same s\ndrome \ as rc 
\ealed in cases of abscess of the oc ipiial lobe 
The choked discs also \aricd from i to t> dioj ters 
m these gnups In casts of abscess f the cere 
bellar lobe a choked disc of more th m z diopters 
was not observed which is quite the opposite to 
observations mide m cases of cerebellar tumor 
In all of the groups the pu[)illarv disturbances 
oculomotor paralv ses and nv st tgmus were of no 
clinical importance m determining the site of the 
abscess 

Repeated ophthalmoscopic observations of the 
choked discs is of great importance m cases m 
which the diagnrsis of bram absecss is definittlj 
established as the ophthalmologist can l>e of aid 
m determining more or less accurateh the time 
at which the abscess is completelv encapsulated 
In the Mavo Clinic it has been noted that the 
best results arc obtained bv operation in those 
cases m which the neurological and ophthal 
mological s>ndromes could not be distinc,uishcd 
from those produced bv a brain tumor similarl} 
situated In such cases the history and the 
pathological changes in adjacent structures 
established the diagnosis of abscess In every 
case there was choking of the discs which hvd 
reached its maximal height and vas stationary 
The encapsulated abscess then acted purely as a 
foreign body or tumor to which the cerebral 
tissues had become adjusted When operation 
was performed during the period when choking 
of the discs was increasing the postoperative 


course was stormv and the mortality rate rather 
high As a rule the choking of the discs reaches 
the maximal height m a relativelv diort tune so 
that surgical interference is not delayed and the 
ultimate prognosis is much better Choked discs 
arc not present m all cases of encapsulated 
abscess just as they are not found m all cases of 
brain tumor and their absence should not be 
misleading The presence of choked discs espe 
cully in association with mastoiditis and ques 
tionablc intradural involvement does not prove 
the existence of brain abscess and hastv intracra 
nial operation is to be discouraged in those cases 

CONCLUSIONS 

I The ocular syndromes produced by an en 
capsulatcd brain abscess are the same as thos 
produced by a brain tumor similarly situated 
Choked discs in cases of cerebellar abscess 
have less elevation than those produced by cere 
bellar tumors 

3 The presence of choked discs in cases of 
intradural suppuration does not alwavs 8i<mtfy 
the presence of brain abscess 

4 I apidly developin,. choked discs m cases 
of bram abscess arc significant of a changin 
cerebral process intracranial operations dunn 
this period give unsatislactory results 

5 Stationary choked di cs in cases of bram 
abscess observed over a short period of time 
indicate encapsulation Intracranial operations 
during this period gne excellent results 

6 Rep ated ophthalmoscopic examination of 
choked discs m cases of bram abscess is of great 
prognostic value 
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THE HORSLEY PNXOROPLASTY IN ACUTE PERFORATED 
DUODENAL ULCERS^ 

J \nLLI\Ar HI\TO\ MP r\CS New \ork 
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AFTER Horsle\ (2) published the technique tissue \ms submitted for histological stud> and 
of hispvloroplasU in 1Q19 considerable in each ulcer was shown to ha^e been completeU 
terest was re\i\ ed in this t>'pe of operation excised 

Erdmann and Carter (i) published a “ienes of 56 Follov. up One case died from pneumonia on 
cases in 19 ^ in which the Horsle\ technique was the third da> after operation this case being the 
followed The results shown in this senes were one which perforated onl\ 4 hours prevnous to op 
\er\ satisfaclorj and in reMCwing 56 histones and eration Two cases ha\e not been followed al 
follow ups the authors reported a s\Tnptomitic though the> were personally instructed about the 
ulcer cure in 94 per cent Of their series the\ were importance of returning to the Follow Up Clinic 
able to trace 84 per cent of all cases Ah e\j>en The fourth case has been symptom free for 3^ 

ence with the Horslex p\loroplasU in chronic ul \cars and the fifth case has been symptom free 

cers has been limited to 3 cases One had a recur for 3 \ears but returned 14 months ago with acute 

rence within 10 weeks following operation one appendicitis This patient was operated upon b\ 
died from a pulmonary embolus while m the hos me and the duodenum was inspected at the time 
pital and the third case has had a gastric disturb of the appendectomy and was found normal The 

ance but not a typical recurrence and the roent pylorus admitted the tip of the index finger and 

genological examination of the gastro-mteslmal there were no adhesions about it \ sixth case 
tract was negati\e operated upon 4 years ago had a defimte recur 

In acute perforated duodenal ulcers It appeared rence both climcalK and roentgenologically 3 
that this type of operation would be ideal as the months following the operation The sexenth 
ulcer could be excised and the stomach left prac case operated upon 23 months ago was perfectly 
ticalU m Its normal anatomical and ph\ siological well for 15 months when he began having fullness 
state For that reason between 1923 and 19 6 in m his stomach which was followed by a nausea 
elusive the Horsley pvloroplastv has been done m and vomiting Roentgenological examination re 
12 cases of acute perforated duodenal ulcers The vcaled two thirds of the banum meal retained 
result of this senes seems to be of some interest after 6 hours He was operated upon 7 months 
Two cases were operated on in 1923 fourcasesin ago and the pylorus was found obstructed but no 
1924 three cases in 1925 and three in 1926 AH masses could be detected A postenor gastro- 
were males the youngest being 2^ and the oldest enterostomy was done Since the second operation 
48 the average age being 35 years The shortest the patient has been free from symptoms 
time betw een the perforation and operation w as 4 This lea\ es fi\ e cases w hich hav e been bothered 

hours and the longest time was 15 hours with abdominal discomfort after eating the dis- 

Locatwn of lesion In each case the ulcer was comfort being similar to ulcer pain but lasting 
found on the anterior superior surface of the first onlv a few da\s at a time Of these cases one was 
portion of the duodenum The perforation vaned operated upon 16 months ago another 28 months 
from to 8 millimeters The duodenum was easily the third 33 months the fourth 42 months and 

mobilized and evasion was possible without difli the fifth 4^ months The pam in all these cases 

culU had some degree of penodicity returning at inter 

Technique of operation The technique as de \als of 2 to 5 months A roentgenological exami 
scribed by Horsley was followed and the incision nation of the gastro-mtestmal tract in all fi\e pa 
wasusuallv 1 inch on the duodenum and from i 5 tients was negative Each patient has had two or 
to 2 inches on the stomach The mucosa was more examinations The patients were given di 
always sutured with No i chromic gut I am etary instructions to follow on leaving the hos 
aware that Horslev later gave up sutunng the pital None of these cases had any evidence of 
mucosa as he felt that it was a factor in causing cholecystitis or cholelithiasis at the time of the 
recurrences Then a Cushing right angled suture operation Gastnc analysis showed a variation in 
ofNo I chromic was used followed by aLembert their total acidity of from 40 to 70 per cent the 
running suture of No I chromic Theabdomenm average being 53 per cent Erdmann states that m 
all cases w as closed without drainage The excised perforations it has been his custom for y ears to do 

Read befor th Americ Csslro-Emer bg cal V-Socialioa, W uhiagx My 9 S. 
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an excision This he did before Ilors^ej s article 
was published practically as Horsley s operation 
fornon perforated ulcers was described butadded 
to his plastic a gastrojejunostomy However hav 
mg had occasion to reoperate upon one of these 
patients and having found a mudi wider duode 
num than normal at the site of excision and plastic 
operation he decided to refrain from doin the 
added gastrojejunostomy He fails however to 
state how rnany perforated ulcers he has operated 
upon since givingup the added gastro enterostomy 

SUIIJIARV AND CONCLUSIONS 

1 In this scries of 12 cases there was one death 
and two cases cannot be traced 

2 Two patients are cntirclv well to ilate one 
for a period of 3 y ears and the other for 3 / y cars 

3 One patient had a definite recurrence and 
another a pylonc stenosis which necessitated a 
gastro enterostomy 


4 live cases were not symptom free and tould 
not Ikj classed as having satisfactory urgical re 
Suits 

5 This Icav es g cases which hav e been followed 
Or a total of 22 per cent that are entirely well fol 
lowing this type ol operation 

6 In view of the above results one does not 
eem justified in continuing to use this type of 

operation 

I «m nd hted t Dr Carl G Bo d k D re to f the 
F urth S n; al D 0 of Bell e II p tal f r th 
p I ge f epo li these c 
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C OMPLETE loss of the urethra is a compara 
tively rare condition and its replacement 
wath the creation of a functionating vesical 
sphincter is a matter of consid rabJe di/TicuJty 
The employment of patience and care mav how 
ever overcome the most serious obstacles We 
wish to report a technique leading to a highly 
satisfactory functional result 
Ward well states that no two cases are exactly 
alike and the technique must be improvised to 
cope with the particular conditions of the jndi 
vidual case Many methods have been suggested 
and tried but very few results have actually been 
effective 

Baker Brown (1863) perforated theantenorvag 
inal wall obliquely with a trocar below the clitons 
and made a puncture wound into the bladder 
Through this opening be introduced a silver cath 
eter and eventually after the wound healed ob 
tamed a urethra which gave complete continence 
of urine provided the bladder was emptied fre 
quently 

Kelly elaborated this idea of the tunnel m the 
mucosa m the anterior vaginal wall He dissected 
an elongated tongue of mucosa from behind the 
R d bef Th Cluu I d r th I E I Sc 
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fisluh and pulling it fonvard over the fistulous 
opening and into the tunnel made a new urinary 
canal the anterior half of which was epithelial 
ized Noble SeDheim P an and others succts 
fully reconstructed the urethra transplanting 
flaps from various parts of the labia vaginal wall 
etc but the restoration of urinary continence fol 
lowing these procedures has not been frequent 
Richards and Rosser employ ed free transplants of 
fallopnn tube and of the v ermiform appendix and 
secured functionating urethras 
The construction of an artihcial sphincter is a 
difficult problem Doming transplanted a stnp of 
gracilis muscle and brought the urethra through a 
loop made like a riquet m the end of the trans 
planted muscle which supplied the urinary ca a! 
with a support which had sufficient tonus to allow 
the bladder to excrete normally 
Ruebsam and Brjeoscausky employed thepyia 
midahs nnd lev ator am muscles and obtained satis- 
factory functional results The suture of a torn 
sphmeter is not a difficult procedure and is fre 
quently reported but the difficulty liesincasesm 
which through trauma or slough it has bee^ 
entirely destroyed 
:t ftbCI IdAdmyl Med me- 
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Fig I Fig 

I ig I The fistulous opening in the anterior vaginal 
wall Outl ne of the denudation 
Fig 2 Mobilized strip of mucosa turned antcnorl> and 
sutured to enter or flap covering fistula and pr ducing a 
completely epithelialized tube 

In the case here reported we attempted to con 
struct a mucosa lined urethra and then at the 
second stage to improvise a sphincter b\ emplov 
ing transplanted strips of levator am muscle as 
pedicle grafts encircling the urethra at the neck of 
the bladder In view of the difficult> of obtaining 
a successful functional result in manv cases of in 
continence it seems w orth w hile to giv e the historv 
of the case and operative technique in detail 

Mrs R colored a^ed 30 years v para Patient came 
into The lakeside Ho pital complainin of f cquency of 
urination since her last pregnancy s yea sago wthalm'ist 
completei continence durin„ the last several month Hr 
last lal or was somewhat difficult and she had had ntcr 
mittentinc ntinenceofunn smccthatlime altho gh I lal 
loss of control had d veloped only within the last >ca 
There had been also a gradual increase 1 the am unt and 
duration of the menstrual periods Tl e b 1 y had been 
large but the e had been no instrumental deli ry or op r 
ativcprocedu eattcrapted TheWassermann asnegative 
One ammation we found the outlet t be eta cd There 
was a moderati. c>st cele and r ctocel The ur thra had 
been lorn awaj and the s tuation of the present urethral 

0 ifice was almost e actly at the ne k of th bladder The 
fpeni admitted a httl fn cr v hich c Id I c passed 
through the neck of the bladder There wa a polypod 
ectropion of vesical mucos m the f rm of a papU ry 
gr wlh which acted almo tas a ball valve Thcce was 
m good c nditton The ut rus was anterior enlarged to 
three or four times its norm 1 size by mult pie myomata 
J’J'c of which on the anterior su face enc o ched upon the 
bl dder The uterus was f eelv m able a d there ere no 

1 tcral ma es 


2 Fig 3 

Fig 3 Suture of the vaginal flap over the new urethral 
canal with a retention catheter m the urethra and closure 
of the defects beside the fistula (the weak point) The mu 
cosa was lied i througbo it the whole length of the in 
cisi n 

It vas decided merely to attempt the reconstruction of 
the urethra and bladder sph ncter and perform hysterec 
toroy and per neorrhaphy bter There wa considerable 
scar tissue m the ag na1 v auh which made the denudation 
some hat dilT cult 

Operatton The redundant vesical mucosa was 
cirefull) excised and the vesical neck narrowed by 
fine citgut sutures placed deeply enough to in 
\oKc the muscle of the bladder neck m the area 
where the mucosal attachment was excised An 
incision was then made in the vaginal mucosa at 
a point approximateh i centimeter from the mid 
line extending from the fistula to the proposed 
external orifice of the urethra A similar incision 
was made on the other side This flap w as under 
mined for about one third of its width bilaterally 
leav ing a rather wide point of attachment through 
Its entire length in order to insure Us blood sup 
pl\ (Fig i) A spade shaped incision was made 
postenor to the fistulous opening and the flap was 
turned through 180 degrees to cover the fistula 
and to form the anterior wall of the new urethra 
The transplanted flap of mucous membrane was 
joined to the strip left on the vaginal wall with a 
running stitch of fine chromic catgut this forming 
a completely epithelialized tube and replacing the 
urethral orifice at its proper position (Fig 2) 

\ small mushroom catheter was placed in the 
bladder The lateral flaps of the anterior vaginal 
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were wel! mobilized I \ un icrcutiini^ further 
"ind were tmalU br ught tog thcr over the new 
urethra \ ith a much of the vc ical fistia is 
It W 1 S possilile to ipf roxinnte m the midlmt 

(Fig 3) 
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Operation The operation for extension of the 
urttlira with construction of the vesical sphincter 
was cirrietJ out as follows •V flap of mucosa one 
half inch w itlc w as dissected free from the anterior 
vagiml wall up to the inferior openm of the 
urethra v here a rather broad attachment "*yel 
(Fig 4 ) \ tnn verse incision one half inch Ion 

VV 1 S nude through the vaginil mucosa just ante 
nor to the upper margin of the present u>'«f‘’^ 
orifice and a similar incision was made below tne 
clitoris in the midbnc b\ mean of scib»r di sec 
tion and the mucosa was elevated formin 

small tunnel for the new urethra (Tl 4) 

The cmplov ment of strips of transplanted lev a 
tor am mu dcs and fascia as reinforcement for tne 
sphincter was attempted next \ Hegar denu 
lion of the jxisterior vaginal floor was 
the stnps approximatelv i _ »ni 

Bter were cut from the medial ed<^es of lev 

muscles The pedicles of the strips ''^re s J 
almost at the level of the bladder sphmete n tn 
lateral va^nnal wall With blunt d s ectio 
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I iR 7 In crtion of KtenUon catheter thnu h th ne 
sphincter 

PiR 8 The mobilised flap of mucosa i pull I ( r 
ward IhrouRl the canal m the submufosa c s m the 
opening of the present urethra and formin an p thelial 


Fig 0 

c \ nn for the anterior wall of the nev ureth 
r R 9 Suture of th subrauc sal fasc a and va ii 
mucosa i c mpletc and the closure of the mucosa of l 
p slerio \a vnal wall is being completed in a T shape 
a\ d tens) n 


ttere made under the lateral \agmal mucosa on 
either side oi the urethra to accommodate the 
muscle transplants The two strips of muscle were 
pulled up to the bladder neck (ijg "c*'® 

crossed and sutured interior to the urethra and 
the ends approximated posterior thus forming i 
comphte ring of muscle (Fig 6) A smiU mush 
room catheter was inserted it this point through 
the tunnel in the anterior \igmil mucosa ind be 
tween the two strips of levitor ant muscle (Fig 7) 
The flap of \aginal mucosa which had been dis 
sected free from the cersix (Fig 4> was brought 
through the tunnel along the ulterior surface of 
the catheter to form the anterior outer surlace of 
the new urethra (Fig 8) Two interrupted chro 
mic No 00 sutures were taken m the angle of the 
pedicle near the neck of the bladder on tich side 
to repair the two small lateral defects where the 
mucosal flap was bent sharpH upon itself as it 
entered the tunnel Thedenudedportionwasclosed 
with a continuous chromic catgut suture the super 
ficial fascia being closed first with mattress su 
tures (Fig 9) Jsear the sphincter of the bladder 
the \ agmal mucosa w as dissected rather far back 
toallow Its better mobilization Ihiswoseserted 
«ome\\hitb% deepU placed sutures thus creating 
a bulkhead o\ er the neck of the bladder to rein 
force the small lateral defects at the edges of the 


new urethrv The penneorrhaphv wascomplete 
and the raw edges of the levator am muscles a; 
proximaied with interrupted chromic catgut s' 
tures The superficial fascia and the mucosa w e 
closed w ith continuous sutures 
The transplanted lev ator am muscles could no 
be felt Iving m the upper lateral walls of tl 
vagina The vagina barelj admitted two finger 
and was the source of some anxietv to us becau: 
we feired dvspareuma might result The point < 
greatest nirrowmg was at the neck of the bladdt 
about I 5 inches from the outlet The urmai 
stream now w \s di\ trted into a canal the posteru 
wall ot which consisted of the united lev ator mu 
cle transplants and suture line (Fig 5) We fade 
to examine the subsequent degree of epithelializ- 
tionof the urethra becaus dilatation of the newl 
formed sphincter b\ urethroscop> seemed umvisi 
Immediate convalescence was uncomphcatec 
The catheter was removed on the twelfth post 
operative day and the patient was completely ir 
continent She had a chill the following dav wit 
headache malaise and leucocjtosis The urin 
showed a few pus cells The temperature returne 
to normal m 3 or 4 dav s Cartful inv estigation c 
the unne pelvis and lungs failed to reveal th 
source of the chill The catheter was re insertC' 
without discomfort and there was no leakage 
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The catheter was remo\c(l jnEtlruirv 6 15 
da) s hter and the patient had lair \ oIuntir\ con 
trol of urination OccasnnalK the unne escaped 
without her knowledge l)utb\ cmptving the blid 
der fairh frequenth she was able to miintim a 
fair degree of continence at the time of her dis 
charge from the hospital 
\\e ha\e made periodical examination of the 
patient since the operatue proceJure The last 
examination 10 months after the < {icraliun re 
vealed the urethra measuring approxim ilel\ i 
inch in length from the \esical neck to the onficc 
-^t least one half inch jfurethraw islo th) sic ugh 
following the second pcration The \aginal cri 
fice at its narrowest jxoint admits two fingers 
freel\ and the patient sa\s that she is jicrfccllv 
comfortable and has practicalh as gocxl control 
of urination as at an\ time m her lift 
It IS probable that in the light of the outcome 
of this case we will emplo\ nK the procedure 
shown m Iigures4 5 6 , and in future cases 
in which restoration of the urethra ani sphincter 
IS indicated 

examination approximaleh a \car iftcr op 
eration we found the pilieni fulh continent re 
gardless of the amount >f the lluid intake except 
for the xer\ occasional 1 ss of a fc\ drops She 
has no nocturia and the ust of a pa 1 is nc\tr nee 
essarv Itisnoteworth\ that tirmi rtssurt exerted 
on the midpoint of the \aginal doc r »i the jutict 
jiulls on the le\at jr muscle tran plants and unne 
flows from the urethral oritice Inch pr mptl) 
stops when the pressure is removed and the urc 
thral orifce again becomes slit like is the phmc 
tenc action again etmes into i la 


The omission of the pcrineorrhaph) mi hthave 
been an adv antage as a scrutiny of the mechanics 
of revamped levator muscle attachments shows 
As has been stated abov e an> pull on the perineal 
floor also pulls down on the urethral floor which 
favors leakage 

It appears from the examination of unnarj 
function m this ca c that this result is not merel) 
dependant on narrowing the urethra at some point 
In the interjxilation of an artificial bulkhead the 
patient IS able to void as well as to stop unnalion 
at will and to produce visible voluntar) contrac 
lion of the sphincter 

We believe that we arc justified in recommend 
mg further trials with levator muscle transplants 
in the repair of vesical sphincter defects m the 
female 
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A CONSIDERATION OF BLADDER TUMORS WITH SPECIAL 
REGARD TO THE THERAPEUTIC IVIEASURES BEST 
SUITED TO THE DIFFERENT TYPES^ 


WILLIAM \ FRONTZ 
rmhJmBh B dy I I 

B efore the introduction of fulguration and 
radium therap> the onl\ means at our 
command for the treatment of bladder 
tumor was surgerj The necessitj of differen 
tiating one type of bladder tumor from another 
was a matter of trivial importance 
The first effort of the surgeon for the cure or 
destruction of the bladder tumor entailed supra 
pubic exposure and cauterization b> means of the 
hot iron or b> the more modern forms of cautery 
If the tumor was pedunculated or even sessile 
but non infiltrating the immediate results were 
entirely satisfactoiy in that the growth could be 
completelj eradicated As these cases were fol 
lowed subsequently however it was soon found 
that bladder tumor had in extraordinarj tend 
enc> to recur In many instances in which the 
operator had succeeded m removing a simple 
single growth multiple tumors were found some 
months later A second operation with destruc 
tion of the recurrent tumors would again be fol 
lowed by recurrence While cures were occa 
8ionall> obtained and freedom from recurrence 
^^as ultimately secured this happy result vvas 
exceptional most of the patients eventually 
dying of extensive carcinoma of the bladder The 
results were so discouraging that many urological 
surgeons advised operating onlj m cases of 
necessity for the relief of some complication 
The failure of the surgical procedure in this t>pe 
of tumor is due not so much to the procedure 
Itself but to the lack of means of treating recur 
rence Tumors of this tj’pe can be thoroughly 
and effectivel} destro>ed by cauterization but 
the growth of new tumors cannot be prevented 
Formerly when the tumors were infiltrating 
especially deeply infiltrating very few if any 
satisfactory results could be secured b> any 
methods of cautenzation then available The 
rapid realization of the ineffectiveness of these 
methods for the cure of infiltrating tumor led the 
bolder surgeons to attempt resecticn The 
results obtained bv the radical resection of the 
tumor area with a margin of health> bladder wall 
gave surprisingly excellent results and many 
surgeons were led to adopt this method absolutely 
in tumors of the non infiltrating type The 
results however in this latter group were not as 
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satisfactory so far as ultimate cure was con 
cerned because of the greater tendency to re 
currence The suprapubic exposure of these 
non infiltrating types of tumors resulted not infre 
quently in tumor implantations at points in the 
bladder previously uninvolved as well as in the 
suprapubic tract 

With the introduction of fulguration by Beer 
in 1910 there began a new era in the treatment 
of the more benign papillomatous tumors More 
recently the introduction of radium has proved 
of great value in the more malignant forms of 
tumor 

The object of this paper is to show the necessity 
of careful differentiation of the various types of 
tumor and to point out forms of treatment which 
experience has showm wall give the best results 
For example m one group fulguration will be 
successful in another group resection 13 the 
method of choice m another radium applied to 
the surface of the tumor will suffice in another m 
which fulguration resection or surface applica 
tion of radium is not applicable implantation of 
radium m the form of needles or as the emanation 
will yield results m cases hopeless to any other 
form of therapy 

It has usually been our custom in the classifica 
tion of bladder tumors to differentiate one tumor 
from another histologically Thus papillomata 
were divided into the benign and malignant types 
In the former group were included those tumors 
m which the epithelium hmng the connective 
tissue axis had a palisade arrangement at the 
base above which were several layers of oval 
long tailed cells all of which were of uniform size 
and shape and took the stam with uniform in 
tensity The papilloma was considered malignant 
when this uniformity in the size shape and 
staining characteristics was lacking or when the 
connective tissue axes of the tumor were mfil 
trated 

When infiltration of the pedicle of the tumor or 
the bladder wall was present the tumor was no 
longer regarded as a papilloma but was termed a 
papillary carcinoma It should be noted how 
ever that m manv of these malignant types of 
tumor particuhrlv the malignant papilloma 
manv portions of the tumor often the major part 
f r o ? V h 3 9 s 
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presented t pcrlectlv benign appeannce hist 
lo icall\ On the other hand it was occisiomlH 
observed that in an npparenth btnign tumor a 
cirtful and painstaking search would finalK 
establi h a malignant character In man> of 
these cases therefore where a single block of 
tumor tissue was removed for secti n a diagnosis 
of the benign tvpc was made whereas if other 
specimens of the tumor had liein cvamincd 
definite histological proof < f m ilignancv vv uld 
have been forthcoming 

The classihc ition to be ad j tt I in this paf cr is 
not one f ised upon the histolo^v of tumors as 
this has proved in our e'cpcriencc t be « f verv 
little practical V due Tbc hfforcncehistol r.*callv 
betw een the benign an J malignant papilloma is of 
no practical v due H th tvpcs of tumor will 
usuallv respond cquallv well to th same tvpc of 
therapv The onlv practical ahantage )f this 
diflerentiatif n is that nc can prtditl semewhat 
more accuratelv that there will 1 c a greater ten I 
enev to recurrence in the cise of the malignant 
papilloma \ s ciion of the llit non infiltrating 
papdlarv carctn ma mav not ilidcr at all from the 
nistolon'ical jneture presented bv the tissue 
obtained fr m the surface of the pipillarv tumor 
the base of which is dtcpK infiltrating If one 
were to depen 1 upon the histological picture 
alone the form < f ihcrajn succe sful m the ne 
case sh luld be cquallv successful in the other 
Our practical experience however Ins shown 
distinctlv that this is not true f adium applicil 
to the surface of the n m iniiltrating papillarv 
carcinoma v ill usuillv effect its removal but 
when applied to the dtepiv iniiltrating tumor il 
has been found to fe entirely usele s anJ even 
harmful 

In a long series f cases pieces af tumor were 
removed m all cases m vhich this was possible 
and the hi tological pi ture was compared with 
the cv stoscopic appearance of the tumr r It vv is 
observed that the data obtaineJ from careful 
c^stoscopv svmptoms and pdpation furnished 
very much more reliable information as an aid to 
the selection of the form of therapv which would 
yield the best re ults 

The patho!o.,ist can tell us with more or Jess 
accuraev w hethcr or not the tumor is of the benign 
or malignant tvpe He cannot however tell us 
the decree of malignancy nor the extent and 
degree of involvement This information is more 
accurately furnished bv the cystoscope The 
pathologist rarely furni hes any information of 
value to aid the urologist in the selection of the 
therapeutic procedure best adapted lo anv given 
case 


It is proposed that from the standpoint of 
therapv bladder tumors be divided into t'o 
general groups the differentiation being las d 
upon the presence or absence of infiltration of the 
tumor pcvliclc or bladder wall WTiile errors m 
interpretation are bound to occur our stati tic 
show that untreated tumors which are clean and 
vascular and not associated with cvstiti or 
evidences of redema about their bases should be 
regarded f rovisionallv at least as non infiltrating 
and treated by cndovesical therapv Thes 
tumors which will include papillomata and the 
clean vascular sessile tvpe of papillary carcinoma 
are usually not very di/Ucult to recogniae The 
same mav be said of the more evtensue infiltral 
mg tumors The greatest difficulty in a correct 
evstoscopic interpretation will be presented bi 
tumors in which the infiltration is confined to the 
pcficic or extends only superficnU} into the 
bladder wall or m which because of the size of 
the tumor inspection of the mucosa contiguous 
to the pedicle is impossible However in this 
particular group of tumors in which there is 
uncertainty as to the degree of involvement it 
has been our custom to regard them as he on in 
to tbc non infiltrating type and treat them 
acconlinglv If thev respond to this treatment 
well an I good if the \ do not little has been lost 
for It IS generally believed that there is sh ht nsk 
of early metastasis in superficially inf I a a 
tumor» , 

I radically all of the non infiltratm tvpes oi 
tumor will respond to the so called endoiesical 
methods of treatment which consist of ful ura 
tion the af plication of ntlnim to the surf ce ol 
the tumor and to a combination of the e wo 
proc^urcs Most of the papillomatous tumor 
will respond to fulguration alone There are 
certain tumors of this group however which are 
resistant to this method of trtatm nt and it isour 
custom m all papillomata except the 'a oi-s 
type togive from joo to Coo milli ramhoursii 
surface radium preliminary to fulguration a 
experience has shown that the tumor i tnereo 
rendered more vulnerable to the procedure 
In one of our early case in which a hi to'o icai 
study had resulted m a diagnosis of 
papilloma the value of preliminary raQ 
was most convincing and led lo the very frequen 
employment of this therapeutic measure coi” 
bined with fulguration in the papillomatous tyqe 
of tumor This patient was hrst treated bv lui 
guration at monthly intervals for a ° 

about 6 months \t each treatment the tamo 
which was centimeters in d'^meter wa 
vigorously fulgurated and apparenth comj evt^ 
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dehtro\e(I At the ne\t c\stoscop\ ho\\c\tr the 
tumor ga\e no eudence of e\er haMng bctn 
treated being of the same size and appearance 
as noted originalh After 6 months of fulgura 
tion 3 hourl) treatments of loo milligrams of 
radium applied to the surface of the tumor were 
followed b\ Mgorous fulguration which rtsultcd 
in its eradication The patient died of pneumonia 
4 months later and a careful autops\ gi\c no 
e\idence of recurrence or metastasis 
If on the initial cjstoscopa surface nctro is is 
noted in a preaiouslj untreated tumor or it a 
tumor has been subjected to fulguration and the 
<loUj,h fails to separate prompth the tumor 
should be regarded as infiltrating and not suit aide 
for endoaesical therapa The proper mcthofl of 
attack wall often differ with the personal prefer 
ence of the operator but most authorities art 
agreed and our statistics support the conclusion 
that rejection wath a wade margin of healthv 
bladder wall wall gi\e the best results 
Thus in 68 cases of cancer of the bladder in 
Mhich resection was earned out there were 6 
postoperative deaths Twentv of the patients or 
o2 per cent were well for i vear or more while 
ij or 0 per cent remained well for ^ or more 
vears It is interesting that in this series of 68 
cases the ureter was transplanted 15 times In 
this latter group there were 6 or 40 per cent 
cures 4 of the patients being alive and well 9 
'ears after operation and 2 d>ang from other 
causes sev eral v ears after resection 
Multiplicity of the tumor or involvement of 
the tngone or vesical orifice mav render resection 
impo sible and a choice between radium implan 
tation or diathermv must be made 
^\^ule our experience in the use of diathermv in 
the treatment of infiltrating tumors of the Wad 
der is so limited that it is unfair to draw an\ 
definite conclusions regarding its relative value 
our personal preference inclines us to employ 
radium implantation in these cases The tech 
nique we have followed consists first in free 
mobilization of the bladder followed bv a surface 
destruction of the tumor by means of cautery 
thus diminishing the likelihood of tumor implants 
Platinum points each containing i milligram of 
radium element are then plunged into the base of 
the tumor i milligram being used for each square 
centimeter of tumor surface In cases of extensive 
malignancv particularlv if the vesical orifice be 
involved the small points are reinforced by 
•spears each containing 10 or i ' milligrams of 
radium element The radium is allowed to remain 
III situ for from 4 to 48 hours depending upon 
the degree of bladder wall involvement In this 


way a radiation totaling x 00 to 400 milligram 
hours can be obtained In 34 cases of bladder 
cancer m which this technique was employed 6 
patients (17 percent) were well for i vear or more 
The emplovanent of cauterv m the treatment 
of bladder tumors should be limited to the surface 
destruction of the tumor preliminary to resection 
or implantation of radium That this therapy 
Will succeed in destroying superficial neoplasms is 
undoubterl but this tvpe of tumor is best and 
most safely handled bv endovesical means 
In recent vears manv claims have been ad 
vanced favoring deep \ rav therapy In our 
experience this agent has been of greatest value 
in ameliorating the pains of nerve involvement 
In 10 cases of extensive and deeply infiltrating 
tumor this method alone was employed and in 
none of these cases was anv marked improv ement 
noted In other cases receiving radium and 
dccp\ rav in combination an appirent cure was 
obtained It seems apparent therefore that 
this form of therapy is most effectiv e if the tumor 
IS first subjected to a senes of radium treatments 

CONCLUSIONS 

Much of the confusion in the past regarding the 
most appropriate treatment to be applied to anv 
given ca e of bladder tumor is the result of the 
present classification which is based upon the 
histological findings in fragments removed bv 
cvstoscopic means ^^e have repeatedly demon 
strated the great possibility of error in basing a 
diagnosis upon the histological study of a sin5,le 
specimen thus obtained 
In so far as the so called papillomata are con 
cerned the differentiation Letween benign and 
malignant forms is of no practical import from 
the slandiKiint of therapy as both respond to a 
combination of radium and fulguration 

In case of the so called papillary carcinoma 
greater confusion is present as the non infiltrating 
tumor of this tvpc mav present a histological 
picture identical with the tissue obtained from 
the surface of a tumor the base of which has 
extensively infiltrated the bladder wall \n earlv 
differentiation of these two tvpes of tumor is most 
essential as the former usually responds to surface 
application of radium and the latter requires an 
extensive surgical procedure 
It isbelicv cd that much of the confusion created 
by the histological classification will be obviated 
bv replacing it with one based upon the evsto 
scopic findings alone Under this classification 
tumors would be designated as either non infil 
trating or infiltrating The experienced evsto 
copistwiU usualK hue little dilTicultv in making 



410 


bUI GLP\ GWLCOLOCi A\D OPSTFmCS 


this dilTeientiation In borderline cases how 
ever the tumor should be regarded tentativeh 
as non inhltnting and treated accordingly 

Experience his shown that practicilh ill of the 
non infiltrating tumors v ill respond to endovcsi 
cil Cev stosco[ le) measures consisting ot ridium 
anJ /uloiintion alone or in combtntlion In 
the inliltiitin tvfic these methorls arc contra 
indicated 

\\\ (j{ the inliltTXling tumors « situated as to 
[ mit r erf on hoiiH 1 1 so treated even though 


transplantation of the ureter i ill he nee at\ 
However in other tumors which are too exten 
sue or which in olve the vesical orific and the 
prostate the imphntitinn of radium is recom 
mended 
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A lai GL impacted gall stone i too seldom 
considered as an ttnlo„ica! factor in acute 
intestinal ob truction Dv n > means rare 
the condition occurs with suflicicnt frequency to 
merit attention The first reorde I ascisihalof 
Bartholin (i) m 1654 Iht monumental work of 
Courvoisier (4^ contain an admiralilc analysis of 
all the reported ca es prior to iS)o Wagner (12) 
made an exhaustue stud> of tie httriimc in 
IQ14 and collecte I an I tabul itc I cose 
The 4 cases herewith repine [ xciirrcJ m 170 
patients operated on f r iniesimal b iniciion ai 
the Peter Bent Bri^him Hosjital during the 
past 14 years The freoiieiicy >1 ob truciion by 
gallstone in this seric 1 i in 45 f”" pci cent 
Thi figure agree with that if Moore (S) y ho 
estimated from all the available siui tics that 
faetv ten i and 2 per cent of all d'ye >f intestinal 
obstruction art due to gall stonts It 1 not m 
accordance with the earlier an I mic tint higher 
estimate of Court 01 ler 

For purpo es of comparison all the case >f in 
testinal obstruction at tin hospital hue been 
tabulated on the basis of etiology age of the 
patient morbidity and mortality (1 ible i) 

The mechanism by which the gall stone 
reaches the gastru intestinal tract has been care 
full> studied The process begins with chole 
c>stitis and cholelithiasis followed by ulceration 
erosion and pericholecystitis Adhesions form 
between the gall bladder or ducts and the sur 
rounding viscera and perforation occurs within 
the adhe ions Occasional fistula, have been ob 
served at operation with a large tone King 


paril> in the gall bladder and partly m the duo- 
denum Bj far the largest number of perforation 
occur between these two organs Fistuls have 
been found however between the gall bbdder 
and the stomach jejunum ileum colon and 
urmar> bladder also between the common duct 
and stomach or duodenum Borroud quoted b\ 
Martin (7) reported a case m which 200 stones 
wcfc passed b> the urethra within a period of 8 
da>s and the patient recovered Eisner (6) pub 
hshed a report of a ense m which postmortem 
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examination disclosed a sinus tract kadin„ from 
the gall bladder lo a peruiephritic absie s whiib 
had subsequent!) extended to the kidnc\ where i 
gall stone v.as found Another hid infMousU 
passed down the ureter to the bladder an 1 bun 
voided 

Perforations ma) occur without anN ditcmlm^, 
symptoms Reimann and Bloom fi 1 1 h i\c p>ub 
hshed the autops) findings of a pin ni wh« 
succumbed lo tmpjema following lobir pmeu 
moma Although the patient w 1 jaun hce«l 
there was no previous historv if gdlblidder 
disease Postmortem examination reviil I 1 
biliar) fistula between the gall bliddcran Ijnloru 
portion of the stomach A calculu ab ui t 
centirreters in diameter was located m a smiH 
c>sUc ca\it> of the stomach wall «.«mpletiU 
separated from the lumen of the vistu 

Cases of intestinal obstruction b\ lan,t « dl 
stones are on record however m whith n< 
fistula existed and the onU explanation i ihai 
the stone must have passed bv wav of the biharv 
ducts Jturph) (g) cited an instance in whitli ih« 
common duct was dilated sulTicientK to allow ihe 
passage of a stone 4 inches m circumtcr«.n«.v 
Moigagni quoted by Martin reported a ea v in 
which the common duct was dilated to the si/p u 
the stomach and filled with stones 

Approximate!) one half the patients ruover 
without operative aid The stone i'' graduallv 
forced onward through the small bowel into ihe 
colon and out through the rectum Murphv 
states of 1 25 cases 70 after various and repealed 
colics emesis peritonitis ileus etc were cured 
spontaneouslv b) the passage of the stones per 
anum In Wagner s series ot passed the siom 
bv rectum 159 were operated on and 8 died 
without operation 

The importance of early diagnosis cannot be 
overemphasized Martin states the diagnosis of 
gall stone ileus is ^seldom made with certainly 
On the contrar) Murph) believes that ileus due 
lo agdU stone which has perforated through the 
gall bladder into the intestine ma) have no pre 
ceding jaundice but the inflammator) s)mptoms 
which accompany such a perforation ought to 
suggest the diagnosis Three of the 4 cases re 
corded below presented svmptoms characteristic 
of the type of indigestion which so frequentlv 
accompanies disease of the biliary system A 
detailed inquir) into the past history usuall) will 
enable one to make a correct diagnosis 

The clinical picture is that of sudden acute in 
testinal obstruction or recurrent attacks of partial 
obstruction Visible peristalsis is rarelv present 
Local tenderness as a rule is not marked sensi 


tiveness beneath the right costal margin in the 
region of the gall bladder oilers a valuable diag 
nostic clue in cases of recent perforation Gen 
eralizcd abdominal spasm is indicative of general 
pcntomtis 

Subcutaneous and intravenous administration 
of alt ‘Solution before operation forms a vet) im 
pirtant adjunct in treatment Orr and Haden 
fio) have recentlv shown how senousl) the bod) 
thlondts become depleted m patients with in 
icstmal obstruction 

When toxtemia is marked all supportive meas 
iires should be instituted before the patient is 
taken to the operating room 

The length and 1)710 of operative procedure 
fepends entirel) upon the patient s general 
physical condition In a great many cases re 
moval of the stone and temporary enterostom) 
should suffice This offers an additional advan 
t igc m allowing free drainage to the toxic mtes 
iinal contents retained above the point of obtura 
lion If the bowel has been obstructed for onl) a 
short time the intestine mav be closed with 
bafeiv Cholecvsleclom) should seldom be con 
sidered Man) patients relieved of their obslruc 
non die because of an unduly prolonged operative 
procedure The gall bladder ma) be removed at 
a later date much more safel) and convenient!) 
Lntcro enterostomy should likewise be avoided if 
possible Brown (3) advises removing the stone 
through a transverse incision m order to avoid 
such constriction of the intestinal lumen as occurs 
when a longitudinal incision is closed and in 
verted Davis (5) suggests transverse closure of a 
longitudinal incision 

Statistics regarding the mortalit) are extreme 
K variable The following table is striking 

TVBLE II — \ TABULATION OF TllF MORTALITY 
REPORTED BY VAl IOU5 AUTHORS FOLLOW 
INC OPERATIONS FOR INTESTINAL OBSTRUC 
TION BY GALL STONES 


A Ih 

WaRner 

op t 
rS9 

pt t 

48 

Lout oisicr 

Z2S 

44 

Schuller 

82 

S6 

He mann 

S2 

63 

Benmng "W i!ms 

64 

33 

IIoQ mai 

34 

4/ 

Lobstcin 

31 

6t 

Mttller 

22 

&2 

Naunyn 

13 

92 


Although the majorit) of patients with acute 
intestinal obstruction b) gall stones arc stout 
women bevond middle life there seems little ex 
cuse for such an asioundingl) high morlaUtv It 
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^ probable that raanj lives could be saved by 
^ onK n? ^ subjecting the patient 

smut inn^ procedure ind in 

“PPosP'i; measures Dennett 
M has reported t cases tilth no deaths Wagner 
quotes Koerte as stating that all uncomplicfted 
cases should recover Of the 4 cases recorded here 
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firmly unpacted The intestine belon tin point \as 
collapsed ETploration of the upper abdomen r eal d a 
mass of adhesions between the Rallbladdcr and luol num 
The loop containing the calculus was delivered all d off 
from the operative feld and the stone remo e 1 thr ugh a 
small incision \ Mixter tube was sewed into th r nt in 
the small bowel and the loop of intestine approximated t 
peritoneum b> a few chromic sutures \\hen the Mi t 
forceps were removed a lar^e amount of foul fc al Ike 
substance escaped from the proximal intestine \ small ci 
arette dram was inserted throu h the peritoneum to the 
region of the operative field The abdomen wa tl d 
with a few interrupted sutures in the peritoneum chr me 
re mforced by silkworm gut in the fascia and ilk m th 
skin The patient left the table in fair condition 

The specimen consisted of a large brown gall st nc 
measuring approximately 3 5 centimeters in d amtler On 
section it appeared to be made up of many layer f 
cholestenn 

Posloperaiiie co se The patient made a fa r co rv 
from the anesthetic but became irrational on the I r t dav 
after operation The urine contained no su ar 1 a ct c 
acid 0 acetone She was given d oitalis glu ose i m 
sulin Systolic blood pressure fell to So On the sccon J day 
she was nauseated and vomited several tim DnnaK 
f om the enterostomy was copious On the third day he 
did not respond well the skin was cold and clammy The 
"as still su ar free Blood sugar was 051 per c nt 
blood urea n trogen was 109 milligrams per 00 cube 
centimeter Di italis glucose and insulin were coni nu d 
one d ed on the afternoon of the fourth po topcral e Jay 
»«r psy The gall bladder was shrunken and bound 
down to the liver and duodenum by many firm I b ous ad 
Msions The wall was thick and the muco a n erotic 


There was a pocket about the size of a walnut wh ch had 
contained a la ge solitary stone \n opening was found 
between the duodenum and the lumen of the gall bladder 
A srnall probe could be passed into the pancreatic and 
hepatic ducts but the cystic duct was ent cly tibrosed 
A small irregular stone was found in the gall bladder 
j beginning of the cy tic duct 
the duodenum was opened > s I a low grade duo 
denitis was present The mucosal surface was inject d 
aaernatous and stained with bde A small acute duo 
oenal ulcer i centimeter in d ameter was found on the 
posterior wall about 6 centimeters beyond the pylorus 
Case 3 A widow aged 72 yea s was admittw to the 
hospital complaining of spasmed c abdominal pam and 
vomiting 

P'^ihtslory For 10 years the patient had been subject 
to mild indigestion characterized by belchin of gas 
sour emctations slight pain in the epi astnum and i ht 
nypocnondrium These attacks bore no relat n to meals 
Tt* ^ “ottlbs previous to admission he had one transient 
sharp knife like pain in the ri ht upper quadrant 
01 the abdomen beneath the costal marg n accompanied 
, y vomiting She had never pa sed ta ry 

p ^ clay colored stool nor been jaundiced 
■* ’’ ss Three days before admi s on the pat ent 

was simdenly seized with severe epiga trie pa n and vomit 
p ® The pain was c amp like m ch racter and recu ed 
every Jev minutes unt 1 she entered the hosp tal At first 
the vomitu cons sted of recently eaten food but later 
^j^°Scd to brownish wate y fluid There was no fmcal 
bo\ els moved normally on the n ht b fore the 
1 present illness Subsequently she passed no 

i»cal material but a small amount of flatus v iththc id of 
enema ta 

^ xamnalon The patient vas a well developed 
hQ prese ved elderly woman lying in bed in some disoim 
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fort She re urgitated thin brownish sweetly smellin ma 
tcrnl from her stomach ev ery few minute without retching 
andoccasionallycnedout w thpain Heart and lungs w re 
normal \bdomen as lightly di tenJetl but showed no 
V I ible penstalsi or localized swellin<' Thcr was diffuse 
tendeme s most marked around and just above the um 
biltcu The left low rquadrant was dull topercu ion No 
masses ere palpable Dunn th interv al between pains 
there was no spa m of the abdominal musculature 

Lltmcal pathdo \ On admi on the patient had a 
t mperature of 96 4 de rees pulse rate was ii respira 
tory rate 8 Leucocy tc count wa 9 400 hiemo lobin go 
per cent Urine showed an occasional erythrocyte and a 
few leucocy tes per hi h pov rfeld 

P ope tiv ditsnosi \cute intestinal obstruction due 
to impacted gall stone chronic cholecystitis and chole 
lith as s 

Op oh n removal of impacted gall stone from termi al 
lie m for acute mte tnalob truction incidental appendic 
ectomy under ether an thcsia 

The abdomen was opened throu h a right paramedian 
m ision No mal appearin'^ transverse colon presented 
there w s a mod ratcly dilated loop of small bow el b lo it 
In the ri"ht iliac fo a a large gall stone was found tm 
pacted n tl e terminal ileum a am t the ileocecal valve 
r o imal il um was d lated Ihc stone was m Iked gently 
upvardfo a lort distance the loop containin the stone 
del ered into the wound and carefully walled off f om the 
operative field Enterostomy clamp were lightly applied 
alxi e and below and the stone removed throu h a lon^i 
tudinal ncsion Ihc bow Iwa repaired v ith a cont nuous 
St tch of zero chromic catgut throu h the mucosa and 
submucosa rc mforced by a similar stitch in lud n all 
laye s except the mucosa V no mal appearing appendix 
was then removed n the usual manner The upper ab 
domcn was e plored and a very hard mas f It beneath the 
right costal marK n Th consi ted of a th ck cler sed gall 
bladder containin mult pie calculi and adherent to the 
duodenum and stomach The abdomen v as do ed without 
drama e The pat ent was in excellent condition The 
calculus was about a cent meters in diameter cub cal and 
had large facette on t vo sides 

Po top rat ecoirse The patient an a si ghtly irregular 
ele alien m temp rature for i week and occas onally re 
gur lated flu d and food The pul e rate rapidly subsided 
to normal The wound healed p an On the ffteenth 
postoperati e day oent enolog cal studies of the gastro 
mte tmal t act showed a small hypertonic stomach The 
duodenal cap filed w 11 and emptied freely There were 
seve al indist net shadow just abo e the pyloni which 
were su ge live of gall stone No fu ther su gery seemed 
ad isable at that t me and the pat ent was d cha ged 

Case 4 \ marned hite woman 56 years of a e 

ent red the hospital complaining of abdominal pain and 
vomitin^ 

Pa 1 1 isio y The pat ent had rheumatic fev er when she 
vras 3 years old and typhoid fever ii years later Appen 
dicectomy was performed for acute appendicitis at the a e 
of 43 and the abdomen wa drained For many years she 
had suff r d w th dull pain and di tress m the epigastr um 
gaseous and sou eructations coming on after meal and 
not rele ed by food Du n the year previous to the 
pre ent adm ss n these symptoms 1 ad become much mo e 
frequent and p si lent She had never been jaund c d 
and had passra no bl ody tarry or clay colored stool 
Her bo el moved d ly itho t calhar is 

Peseittli ss The attack be an day bef re admission 
w th a dull gn vm pain in the p g tnum which 
g adually became so sc ere that tl e patient shneke 1 with 
a ony \ omit n" commenced nd conti ed at hourly 
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c MMENT 

In the first case the diagnosis of mlestmal ob 
struction b> an impacted gall stone was obaious 
Perforation undoubtedlj occurred during the 
attack of abdominal pam and aomitmg one year 
previous to acimibston It is «ell known that a 
gall stone may he dormant m the intestinal tract 
for some time without causing any symptoms 
The second patient presented no past history re 
ferable to di ease of the gall bladder and an ac 
curate diagnosis was impossible She did not 


succumb to the to'cxmia of intestinal obstruction 
but to hyperglycemia and renal insufiicienc) 
The third case illustrates the importance of an 
accurate interpretation of the past hr torj Al 
though no characteristic pain or jaundice had 
ever been present the type of indigestion uhich 
Ibc patient described was entirely compatible 
with that which so frequently accompanies 
chronic cholecystitis and cholelithiasis In th 
fourth case it was necessary to differentiate be 
tween an impacted gall stone and adhesions at 
the sife of the old operative wound A detailed 
analysis of the past history turned the balance of 
evidence in favor of the former dia nosis 

CONCLUSIONS 

Cases of acute intestinal obstruction by ira 
pacted gall stones are not infrequent The stone 
reaches the mtestmal tract either throu h a per 
foration within adhesions between the gall blad 
tier and some ncighbonnj, v i cus or bv v ay of the 
biliary ducts The clinical picture is that of acute 
mlestmal obstruction engrafted upon a previous 
history of cholecvstitis and cholelithiasi Al 
though a certain number of pati nts are cured 
spontaneously by passage of the stont the 
thn cr of pcrilonilis is great and operative aid 
should be administered early The stone should 
alwavs be removed and the ubsequent operative 
procedure limited to accord with the patients 
general condition Subcutaneous and intravenous 
atlmmi tration of saline solution is of di tin t 
value m combating to^xmia 
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ACCUMULATED BILE DISPLACING 
THE LIVER 

S UDDEN changes in intra Abdominal 
pressure ma> occur secondary to op 
erati\ c procedures altering the rclati\ e 
position of the intra abdominal Mscera suffi 
ciently to produce a tram of e\enls which 
unless relict ed mav risk or take the pa 
tient s life Acute abdominal distention is 
frequentl) associated with an increasing pulse 
rate lowering of blood pressure cold and 
sometimes cyanotic extremities eMdences of 
circulatory disturbances of considerable mag 
mtude ‘ Relief of distention by resumption of 
intestinal motility whether spontaneouslj or 
induced by enterostomy or cfficostom> is 
usuallj associated with and followed by a 
return of the circulation to normal pro\ided 
the factor of peritonitis does not exist Sudden 
increases m intra abdominal pressure resist 
excursions of the diaphragm and respirations 
are labored and increased Here again with 
the relief of the abdominal distention and 
a return of intra abdominal pressure to nor 
mal limits breathing becomes easier and the 
rate of respiration is decreased 


Such changes are rare howeier m the 
rclatucU innocuous chronic abdominal dis 
tention occurring with abdominal ascites 
ovarian and pancreatic c>sts and subdia 
phragmatic abscesses the accumulation of 
which IS slow enough to permit compensation 
for Msceral displacements Time and ph>si 
ological adjustment play an important role 
also in the toxxmia of duodenal fistula and 
duodenal stasis Active and intense in. the 
acute stage it disappears as the condition bt 
comes chronic 

It should not be assumed that circulatory 
and respiratory changc^ occurring m such 
cases arc due alone to alterations in intra 
abdominal pressure or to changes m the rela 
tivc position of intra abdominal viscera for 
the effect of causative factors m intestinal 
stasis and the loxTmia accompanying inter 
fcrence with mtestmal motility without dis 
tention interjects elements which are difficult 
to interpret and may differ in each case 

Occasion presented to study the effect of 
displacement of an intra abdominal viscus 
in a deeply jaundiced patient in whom the 
factor of causation was known and disturb 
ances in mtestmal motility did not exist 
From 500 to 700 cubic centimeters of bile 
accumulated between the diaphragm and 
liver within i hours immediately following 
an anastomosis between the stump of the 
common bile duct and an opening made in the 
duodenum for the relief of a stricture inv olv ing 
the lower portion of the common bile duct 
An accurate anastomosis was possible because 
the common bile duct proximal to the stricture 
was about three times normal size In the 
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dissection of the stump of the duct from the 
under surf'ice of the li%cr preparatory to 
making the anastomosis a small nick was 
made in the duct near the hilum of the h\cr 
which was immcchatelj do cd with suture 
This was probabK the point of exit >f bile 
Although the area of the ana tomosi was 
drained sufficient bilc accumulitel between 
the diaphragm and the li\ er to cause <li place 
ment of the latter 

\ syndrome char vitcn/cd b\ an exceed 
ingly rapid pulse rate low bl li fre urc a 
rapid rate of respiration a col id imp km and 
semiconsciousm, s rc ultc 1 trim the down 
ward displacement of the liver producing in 
turn interference with orculitnn m the m 
ferior vena ca\a With the piticnt in such 
condition opening of the ibdominal incision 
in the patient room wa rcwarderl b\ the 
gushing di charge of bik from the irea be 
tween the dome of the lucr and the <Ju 
phragm Immediate improvement charac 
tcrized by t drop of pulse rate from 165 to 
115 a decrease mrespiratirv rate and a return 
to consciousness occurred in a few hours 
I rom this time on convalescence was not 
complicated and complete rccoverv finalU 
resulted 

Experimentallv it was hown that down 
ward displacement of the li er produces 
disturbances of the circulation in the inferior 
vena cava resulting in changes m blood 
pressure pulse rate and re piratory rate sum 
lar to those which occurred m the patient 
Furthermore the removal of the factors dis 
placing the liver was followed both dinicatly 
and experimentally by the return to normal of 
the pulse rate blood pressure respiratory 
rate and b\ rapid and striking improvement 
m the general condition 

\\ ALTM \\ ALTERS M D 


THE EARL\ TRE VTMENT OE 
FRACTURES 

T ECHNIOUE of operations and im 
provements in methods of treatment 
have a strong influence on end results 
but of far greater importance m many morbid 
conditions are early diagnosis and prompt 
action The historv of acute appendicitis and 
perforatet! gastric and duodenal ulcer illus 
trates this very definitely More recently we 
have seen great improvements in the end 
results of fractures Much has been accom 
plished in the refinement of methods The 
use of traction and suspension and a clearer 
understanding of the advantages and dangers 
of open treatment have contributed to better 
ing our results But the mam reason why the 
<hsabilit\ follow mg these injuries is decreasing 
is that the medical profession and the public 
are realizing the importance of immediate 
action In an overwhelming majority of ca es 
today the first entry m our records shows that 
- hours or - minutes 3^0 patient fell etc 
instead of - days \\e are understanding 
better what takes place at the site of fracture 
during the early hours and days after injury 
\\ e arc realizing that the golden opportunitv 
for anything like exact approximation of frag 
ments IS limited to that period before the 
process of repair m both bone and soft parts 
has really started We have seen cases in 
which the attendant at the playground or the 
policeman in the park has accomplished a 
reduction which the experts might have failed 
to produce the next day No longer do we 
wait for the swelling to go down — that 
terrible advice which came down through so 
many blind generations — but proceed imme 
diately to restore as far as we can the normal 
ointour of the bones Fractures are being 
regarded as emergency cases and given prec 
edence over other less immediate problems 
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With the appreciation of what can be 
accomplished in the early hours we are also 
becoming less tolerant of improper reductions 
Many a ‘ satisfactory reduction of twent> 
jears ago no longer passes muster but repeat 
ed or prolonged attempts are made We may 
ha\e to accept some shortening m oblique or 
spiral or badlj comminuted fractures but any 
overriding in a transverse fracture demands 
explanation 

Another reason for improvement in results 
IS that with the more exact knowledge of the 
details provided by the "V raj our attempts 
at reduction are much gentler than thcj were 
when the external signs and sjmptoms were 
our onl> guides We no longer proceed b} 
rule of thumb but make our manipulations 
along definite lines With more exact knowl 
edge of ]ust what we wish to accomplish we 
are able to proceed with less additional trauma 
to the ends of bones and to soft parts 


Lastly improved results can be attributed 
to a more definite realization of the fact that 
the soft parts are injured as well as the bone 
that treatment which is good for one is often 
bad for the other and that the maintenance 
of function of the muscles and joints during 
the penod of repair of the bone will decrease 
both the amount and the duration of dis 
ability 

More prompt action more exact replace 
ment of fragments b> gentler means and 
more careful attention to soft parts are im 
proving results 

The public is learmng to come more 
promptly for help and we medical men are 
appreciating more clearly what we can do 
Nevertheless until this modern attitude is 
still more widclj adopted the results of un 
properlj treated fractures will continue to be 
blots on the escutcheon of American surgery 
William Dvrrach 
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Di.rOREST WILIARD 

AMONG Penns\l\ anils, most noted surj,cons was the late DePorest 
Willard of Philadelphn Dr Willird s family cime to this country m i6j7 
^Hisfirst \mcncan inctstor Afajor Simon Willard was one of the founders 
of the city of Concord Massachusetts ind yyas the first commander in chief of 
the Bntjsh forces in ‘\menci Of his ancestors one was proy ost of Cintcrbmy in 
I i 8 and another was biron of Cinqucporte in 1477 Dr Willard was also in 
direct descent of the third and the fifth presidents of Harvard Collej^c Prom 
Alassacbusetts hi branth of the familj came to Connecticut the settlement in 
"Nevyington being made by the grandson of Major Simon Willard 

Dr Willard w as th on of Daniel H and Sarah Mana (Dcmingj Willard and 
was born at Nevyington ^^a^ch o >546 He graduated from Hartford High 
'school in x 8&3 He passed his entrance examination to ’ialc College but was 
unable to take up his college course on account of djfficult> y\alh his e>es In 
1864 he attended Jefferson Medical College in Philadelphia for one year He 
was denied admi sion to the United Slates Ho pilal scryTCt during the Cml War 
on account of his lamene>s but was accepted b> the United States banitarj 
Commission and saw sery ice at the siege of St Petersburg in 1865 At that time 
he was placed in charge of a ward at the Arm> Hospital at Cit> Point and per 
formed all the seryaces of 1 full surgeon In 1867 he reccjy ed the degree of doctor 
of Mediane from the Uniyersilj of Pennsjlyania and was resident ph)sician to 
the Philadelphia General Hospital for the next eighteen months In 1869 he was 
appointed instructor m the Universitj of Pennsjlyania Jledical School and 
from that tune until his death he seryed the Uniyersitj as demonstrator quiz 
master associate professor and professor The chair of orthopedic surgerj yyas 
created for him m 1889 

During his lifetime Dr W illard held manj high positions in hospital medical 
and saentific associations He yyas chairman of the surgical section of the 
American Medical Association president of the Amencan Orthopedic Associa 
tion president of the Philadelphia Countj Medical Soaetj and president of the 
Medical Board of the Presbj ttnan Hospital He yyas also vice president of the 
International Congress of Tuberculosis in 1908 He organized and founded the 
Orthopedic Department of the Urayersitj Hospital and this department is now 





WILLARD DeFORESI WILLARD 

known by his name He was organizer and surgeon in chief of the Widener 
Memonal Home for Crippled Children surgeon to the Um\ ersit> Presb> tenin 
Germantown, Jewish and IMumapal Hospitals consulting surgeon to the 
Atlantic City Hospital Children s Seashore Home Home for Incurable s and 
Home of the Merciful Saviour In 1876 he was assistant medical director to the 
Umted States Centennial Exhibition in Philadelphia 

In addition to his purel> professional work he was on the board of managers 
of the Umversitj Hospital PennsjKania Training School for the Feeble Minded 
Union Bene\olent Assoaation \cademj of Natural Saences New England 
Societ> and the Young Men s Chnstian Association 

Dr Willard w as a \ oluimnous contributor to medical literature most of his 
wntings deahng wath the specialt> of Orthopedic Surgerj in which he w is most 
interested Be ides numerous other articles he wrote the chapters on Orthopedic 
Surgery for the Ashhurst International Encjclopedia of Surgery and m 1910 
published his book on the Surgery of Childhood which is considered an authontj 
on the subjects of which it treats 

Dr Willard was ne\cr known to neglect an> of the offices or the many posi 
tions which he held in his long career He possessed an unusual degree of surgical 
judgment and operativ c skill to which was added a remarkable personal magnet 
ism Among his um\ersity students he was beloved because of his high ideals 
and constant kindness 

He receiv ed the honorary degree of A M from Lafaj ette College in 1882 and 
Ph D degree in 1885 He was marned September 13 i88r to Elizabeth M 
Porter daughter of the Honorable William A Porter and Emma (Wagener) 
Porter Dr Willard died at his country home at Lansdowne Penns>Kama on 
October 14 1910 DePorest P Willard 
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OLD MAbTERPIECES IN SURGERY 

Hi \LFRED MD T^CS Ojf*iT Nebkxsk. 


THE TETr \mi3Uov or \ETius or UIID^ 

I N the I ttle to^n of Amid n the vjlle> of the 
upper Tig 1 Ri er 5 tuatcd \rcsopot mja 
some^ihat c t of Capp d cea northeast of Ur 
of the Chalde s and south v st of Mount A a at 
\ctius tvas born p obablv in the carlv part of the 
sixth century The lo I tv is f mous at this 
period and its historv g b ck far into anci nt 
times being important in 01 1 Test m t d v for 
if one looks at an old Dibl I map h ill find 
near it Ninev h C esar Mount \ at th upper 
Euphrates Rv r and maiv th r n mes mid 
fatnil a b> th n \ Dibl stor s M re than 
this the citv has persi t d to m d n tim Bccom 

ing a Roman ol 1 to n th th d c ntur it 

\ as sacked by T mur th Tartar kn vo s Timur 
the lame the T m la of th pla\s l>vard the 
clos of the fourt th ntu v and c ptur d bv ih 
Turks in s S It is no a p t of As i f rk \ 
kno n Diirbck kar \mid d i n t d for 
Its output of b autiful m occo 
In the d \s of \ t u the i\ of Am |i w ub 
ject to Rome C stancin the ( r t ha I dechr d 
Chrstianity th rtligo l th btat and ta s 
ferred the c urt t Bvza i m In this \ v great 

impetus to gro th as ff r I d A la \f or nd 

once more this Ian i as it J itbanc nth tory 
flourished th r n tve I imp rtanc and hat there 
was of t and s ce i lit atur as distnb 
uted over that port f th )rld aching from 
Constantinople south a t th ugh Asia Elinor nd 
thence \s t ard to Ai I As the temporal 
power nditscout a d ri i from the methods of 
ancient Or ec md Rom o s nee came from the 
same sourc and ted largely of inherited ideas 
with httl dd d The Roman Empire was 

d indl g and had ily lost ts po\ r A new 

orld domination coming on and und r such 

circumstance th furth ranee of s tihc matt rs 
was ot looked upon th great fa bvthcnilrs 
Aetius was Lhr st an subj ct of the Emperor 
Justini n He stud d m d in t Al xand a and 
after some v ars bee me cl s ly connect i with the 
court at B> antium \h c h wa the per al 
phvsician of the Emperor and an ofTc r of the im 
penal household a d on of th g eat mtd I men 
of hist me His work is a compilat on f th medical 
kno ledge handed dow from the a ci nt Gr ks 
modified by Celsus and Galen and to a lesser e tent 


bv h s immediate pr dcctssors ind hims If In it he 
tries to cov r all parts of medicine but does not pay 
a great deal of attention to surgery He states 
howe cr that he has expla cd some of the surg cal 
work in mother tre ti but this has never been 
found AVntteninGr k the work v as first trans 
lated into Latin by Montan s and Cornarius and 
appcarcdin IS34 Subsequently the entire work v as 
translated into Latin by Janus Cornar us who i as 
born n Zwick u was prof ssor at Marburg and 
J a and is known principally for his I atm trans 
htions of the c h Gr ek authors This volume first 
appear d published at UasI in 1542 bv Froben 
the Cornarius t anslation is al 0 includ d in the 
1/ dteae I Its P pes of Hcnricus Stephanus 
(Henr Esti nne) printed bv Iluldrich Fu ger m 
1567 

\ tcus entitl $ h s work The Trl ahiblio the four 
books Each of th sc is di dec! into four less r 
books or sermons thus making sixteen c haustivc 
bo ks or chapters in all Hcrfcrsconst tiv to the 
authors from whom he dra s and the li t is a long 
on Surgery he mentions only as a sid issue here 
and there Little of his tr atment is operative but 
he does refer to 1 gstion and torsion of vess U to stop 
hxmorrhage and d scrib sec sion of hemorrhoids 
In b tes of mad dogs he advi s excision of the 
wound free bleeding and final cautcruat 0 He 
notes the fear of drinking water among the symp 
toms and the marked salivation causing foaming 
at the mouth 

Throughout the entire work the superstitious 
r 1 g ous beliefs of the early Christians are evident 
Salves and plaster arc made to the accompaniment 
of prayers and incantations and these same elements 
pUv a cons derablc part in therapy Wh n describ 
ing the method of removing a foreign body from the 
throat Actius says As soon as you have gotten 
the patient quiet and ordered him to listen to you 
say Come out bo e (if it s a bone or call it what 
V r t is) yu t as Jesus Chri t drew Lazarus from 
th sepulchre and Joaah from the whale then 
taking hold of the patient s th oat say Bias us the 
s>er a t and martyr of Christ command you— 
either come up or go do vn 

Vetius pr served for us the b st of the w rk of the 
medic I men of the early Chr stian Era and though 
not an original thinker like Paul of Aegma nev r 
theless he played an important rdle in med cal his 
tory 
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^CHINZ and his collaborators* have written one 
^ of the most comprehensive and pretentious 
vorks on roentgen diagnosis that has ever been 
lubhshcd It covers the entire field with exception 
if obstetrical and g>nccological diagnosis and m 
:orporates most of the more recent developments m 
oentgenology There is a wealth of detail contained 
n it usuallv found only in books devoted to special 
jranches of roentgen diagnosis It is profusely 
llustrated with complete legends which m them 
iclves offer a liberal course of instruction The 
annting is excellent and the paper used tend to 
bring out the illustrations to the best advantage 
Very little space is devoted to technical problems 
except where they have a direct bearing upon 
interpretation Where a special technique is needed 
to render the roentgen examination effective this is 
described in detail 

The section devoted to bones and joints deserves 
patiiculai commendation The tocntgenographic 
findings of normal and abnormal conditions are 
correlated with the anatomical and pathological 
changes in a most instructive and valuable manner 
Variations associated with progressive and retro 
grade changes arc indicated Articles on bone and 
joint lesions m infants are included b> Hotz and 
Looser has contributed chapters on chondrodystro 
ph> late rickets osteomalacia osteogenesis imper 
fccta cysts and giant tumors and cretinism 

Less detailed consideration has been given to Ic 
sions of the skull mastoids and paranasal sinuses 
Ulrich has a good article on the sphenoid bone and 
internal ear and Jucnglmg has covered the subject 
of ventriculography in a thorough and complete 
manner Myelography with iodized oil is also dis 
cussed m detail Foreign bodies m the eye are con 
sidcred but no mention is made of any exact 
methods of localization such as are commonly used 
in this country 

Lesions of the thorax are adequatclv covered and 
the chapters devoted to pulmonary tuberculosis are 
especially complete The role which the roentgen 
examination plays in determining indications for 
operative procedures as well as the findings after 
operations on the lungs and chest wall are taken up 
at length Ulrich has included the use of iodized oil 
m his contribution on the bronchi Diseases of the 
lungs pleura large vessel and mediastinum m 
adults are discussed by Liebman Hotz his special 
articles on the heart m infants and on the thymus 

The normal anatomv topography and pby siology 
of the various parts of the alimentary tract as far 
as they have a bearing on roentgen diagnosis are 
discussed exhaustively Such pathological conditions 
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as ulcer and cancer hav e receiv ed masterly considera 
tion and the roentgen findings are discussed in 
relation to operations contemplated or completed 
Hotz has contributed an article on the roentgen ex 
amination of the gastro intestinal tract in infants 
calling attention to the limited value of this method 
The space devoted to the consideration of the ap 
pcndix IS exceedingly small and the value of the 
roentgen examination in connection with it mm 
imizcd Pneumoperitoneum is discussed as to m 
dications and findings Gall bladder examinations 
arc covered at length by the direct method as well 
as with the aid of the opaque meal and Graham 
Cole test A rather condensed but nevertheless 
comprehensive discussion of the roentgen findings 
ol the urinary tract completes the volume 

The book as a whole is a well conceived and 
elaborated exposition of roentgen diagnosis as gen 
erally accepted at the present time It contains a 
fairly extensive bibliography appended to each 
special subject made up largely of European 
authors As a reference book it will form a valuable 
addition to any medical library 

Aroi.rn Hautunc 


H unter tod S book * on diseases of the car 
revised bv Cathcart is a very useful little 
volume It IS intended for senior students and 
general practitioners The style and arrangement of 
material are very simple The text is casv to read and 
the essentials on any subject are found without a 
great deal of searching There are 4 very good col 
ored plates The 87 illustrations add a great deal 
to the forcefulness of the presentation 
The subject of inflammation in the middle ear is 
covered m 50 pages of this book of 325 pages This 
important subject is treated m all of its essential 
points Special attention is paid to otitis media in 
infants It is stated that in infants under 3 years 
of age postmortem examinations in a senes of 100 
cases have shown the presence of otitis media m 
90 per cent of all cases m which it was not suspected 
in life 

Disease of the mastoid is covered in 43 pages The 
technique of the mastoid operations is well de 
scribed with the aid of drawings 

This book has accomplished the purpose for which 
It was written but would be of small interest to the 
specialist Ellison L Ross 


' I 'HE third part of the comprehensive work* on 
A the surgery of the car nose and throat by Moure 
Licbault and Canuy t has been published The first 
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and second pa ts on thp ear the nose the accessory 
sinuses and the nasophar>nT ha\e alread> ap 
pea ed A fourth part On the lar>n and oesophagus 
1 m the press 

Th desire of the authors has been to make the 
\ ork a p actical treatis on the mouth and pharjnt 
— incJudjng the h>pophar}nr In the urgeal 
t chn que they ha\e limited themselves to Ivpical 
ope ations and to those perforned by Irofessor 
Mou e at Bordeaux The\ hav inch d d the 
ind cat ons and contra in Jication as well as the 
neces ary in truments to be emplov d and due re 
garl is given to compl at ons that mav ar sc The 
illust ations are numerous and g od 

The de criptions of the variou diseases are 
marked bv that brevity and clearness o charac 
ter tic of F ench medical w ite s To g ve a Ivpical 
e ample one can po nt to the brief and oncse 
dc c ipt on of sept c phlegmon of the floo of th 
m th (Lud V g s ang na) wh ch res Its in a pictu e 
one do not ea I\ forget 

rhi 1 a V lume the 1 yngologist and g ncra! 
urg on will ead w th pleasur and will keep on 
ha id i future reference J G R ov Uu.sj'i 

T he th J edit on of Eden anl Lockyers 
lit etogM s ell arranged an I accompanied by 
an 1 lequate n mber of accu ate illu trati ns 
The book is Jiv d d to three parts Part I 
embr t desc ipti e a atomv cmbrvologv dis 
orde f menst uat on tubal pr gnanev and the 
general subject of nf ctions Thi sect on is espe 
daily compl te and verv w 11 pres nted Me strual 
d so d s in pa ti ular are th ougl Iv d scussed 
Part II s devoted to r gioml gvnccologv It in 
ludes d seases of the e ternal gen tal a the uterus 
and the tubes and ova les Empha s is placed on 
man subje ts wh ch ar d emed of lesser impor 
tan e b> the modern \ er an school of gynecology 
but on the wh le the presentat ons are attractive 
and a cur te Mo e e^tens e consideration of (he 
ubject f e domet osis and le sjacc devoted to 
endomet iti would make a stronger appeal to Ibc 
American reader 

Pa t III IS d vot d ent cly to technique The 
gene al pm pi s of umfo mlv accepted procedures 
are veil pr ented 

On the h Ic the text clta Iv and conci ely 
\ itten and has been st e gthened bv rev sjon It 
11 perhaps nak a less trong app al to the 
Am icangvnc log t th n to his Engli h confr res 
AhinuR H Croix s 

'pHE a the d dicat his book on The Bvl 
■*■0 li M sc! to hi stud nts and expla ns in 
the p eface that t i an amplification of h s lectures 
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given in the Graduate School of Medicine of the 
University of Pennsylvania Certain other useful 
ophthalraological monographs have originated in a 
imilar manner 

After a r tical survey of this work one realizes 
that the author has succeeded admirably in his en 
ilea or tocrystaDi e andat tkesametinicsimplif) 
accepted facts in this perennially diff cult and com 
plex chapter of ophthalmic science The subtitl 
A Clinical Study of Norma! and Abnormal Ocular 
Motil ty IS a good des gnation of the scope of the 
book Such a title as Ih Fttrinsic Ocula Mus 
cles rather than The E t a Ocular Muscles 
might pro c to be more acceptable choice of 
terms 

The author » rpe judgm nt on many contro 
versial points regarding the evaluation of certa n 
o thoptic and also surgical measures adds greatly to 
the interest and value of the treatise 

W I Moncrei 


l^ACAUSLAND S P fio/ \eUlts is an excellent 
and useful comp njium of all that s known 
about infantile paralys s and is p csented in a co 
ci e and nteresting form The history of p st 
pidcmics and the probable mode of communicatio 
IS up to date The methods of treatment in the 
various stages of the disease are clearly giv i in 
detail The r suits of tl e var ous forms of mechan 
ical educational a d operative treatment as ob 
served in (he author s ett nst e experience are \en 
Without bias and are presented v ith the j dgmc t 
of a careful and conscr ative orthoped c su geon 

This book can be recomra nded to all phy s c ans 
V ho a e interested in the p oblems connected \ ith 
anterior pol omy elms Fowiv ^\ Ryessov 

pROFESSOR HENR\ has g ven us exact dircc 
■T ( ons for the best c posu e of the humerus 
radius femur and ulna n h Cxpost cs of L > g 
Bo s and Hie S t g al Mel/ods H ante or 
method of approach to the femur instead of the 
customarv late al exposure is of particular ntercst 
He descr bes it as respect ng anatomy as b g 
relatively bloodless an 1 as giving a wide and c 
vement exposu e The illustrations make the 
method admirably clea 

In the latter section f the book the uthor 
desenbes xposu e f the plantar stru turc a 
method of 1 ng the second stage of the vertebral 
artery a method f ligati g the fi st stage of the 
left subclavian artery from b hind the cup and 
ball aneurism needle fo deep ligat ons a n 
method of re ect ng the left cerv codorsal gangbon 
ofthesymp th tc and ning nious in trum nt for 
pituitary surgery h ch s med at the pitu tarv 
by the N. ay 
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In the \\orcIsof Sir W I deC W heeler in the fore 
w ord of the book the 'luthor has provided a valuable 
contribution to the reference library of the scientific 
surgeon Fbederick CiiRisropncR 

S TLRI ING V MI \N has \\ritten a \oluminous 
bool * on diseases of the mouth consisting of 560 
pages containing about 300 illustrations It is a 
%cr) complete work in that nearly e\cry lesion and 
malformation occurring in the mouth is given con 
sideration The arrangement is very formal 
s\non\ms and definitions being gi\cn before the 
di cussion of the ctiologj symptoms diagnosis and 
treatment of each case Tor some purposes this is an 
admirable arrangement but for the student who 
wishes a complete knowledge of a specific mouth 
condition the text hardlj fulfills the requirements 
There is much repetition and some of the more 
important phases arc slighted espcciall> a clear 
discussion of treatment 

The views expressed arc generally sound and 
logical however and the illustrations arc beautifuU> 
prepared and niicly supplement the text An exten 
si\e bibliographj accompanies each chapter and 
credit is properly given for all material used AI 
together the book has been painstakinglj prepared 
and should be a valuable addition to the library of 
the ph>sician as well as the dentist 

Charles M Freeman 

I N the preface to his short histor> of surgery* Dr 
von lirunn calls attention to the paucitv of books 
on the historical aspect of surgcr> apart from general 
medicine He says further that the volumes dc 
voted to surgical history alone arc exhaustive 
treatises designed rather for the specialist in history 
than for the active clinical surgeon This condition 
of affairs has prompted him to produce this work 
which IS designed to cover the major points in the 
development of surgery from prehistoric to modern 
times The author has done his work well and has 
accomplished his purpose Written in not too in 
volved German and with illustrations well chosen 
the book gives an excellent survey of the subject 
without going into too much detail It will prove 
a welcomed addition to the library of the clinical 
surgeon interested in the history of his art 

Alfred Broun 


C OI E m his book* has presented a convincing ex 
position of the value of clinical research The 
originality of his methods and the weight of his 
conclusions arc stimulating and profitable to the 
reader 

Ihe author has made a careful study of the func 
tion of the parietal peritoneum and of muscular 
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rigidity He finds that irritation of the non demons 
trativc area of the peritoneum does not lead to 
ngidity and points out that rigidity of the abdom 
mal wall is not an essential sign of appendicitis 
The chapter on cutaneous hyperxsthcsia in acute 
abdominal disease is very interesting The author 
found hyperxsthcsia of greater or less extent m 5 q 
per cent of 185 cases of acute appendicitis He feels 
that this symptom can almost always be taken as 
signifying inflammation or irritation of a viscus or of 
some part of the peritoneum 

The study of phrenic shoulder pain reaches a 
conclusion somewhat at variance to that of Capps 
namely There is an important localizing corre 
spondcnce between the part of the diaphragm 
irritated and the position of the referred pam on 
the shoulder Irritation of the anterior part 

of the diaphragm causes pain in the corresponding 
clavicular or supraclavicular regions irritation of the 
posterior part of the diaphragm causes pam in the 
supraspinous fossa of the same side irritation of the 
top of the phrenic dome causes pain in the corre 
sponding acromioclavicular regions and flnalh 
pam felt over both shoulders indicates a median 
diaphragmatic irritation 

The differential diagnosis between acute thoracic 
and acute abdominal lesions is handled most in 
tcrcstingly A chapter is devoted to the gcnito 
urinary symptoms in acute appendicitis The 
femoral test for hypogastric peiitomtis should 
prove of value The sections devoted to subacute 
pcnncnhntic abscess occurring without disease of 
the kidney and to the extremely interesting subject 
of extravasation of bile arc based upon abundant 
experience and greatly enhance the merit of the book 
The final chapter is a critical examination of the 
subject of shock and collapse This small but ex 
tremely valuable book should be m the library of 
cv cry surgeon FrEDERick CiirisropitcR 


T he translation into English of the lifth edition 
of Professor Hajek s classical work on the nasal 
accessory sinuses^ is sure to receive a warm welcome 
The publishers are to be congratulated on giving us 
a more easily handled and attractive work by issuing 
the translation in two parts instead of one as in the 
original The printing is clear and the reproduction of 
the illustrations leaves little to be desired 
The introductory chapters on the anatomy of the 
sinuses have numerous well chosen plates illustrating 
the important v ariations The descriptions are clear 
and concise and one notes with approval that the 
author emphasizes that no plates no matter how 
good can take the place of frontal and sagittal 
sections of the head The various sinu cs are fully 
described The final chapters deal with the coni 
plications involving the orbit and visual organs and 
cerebral complications The anatomical variations 
in the sinuses lead the author to the differential 
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diagnosi m d seased conditions and the surgical 
technique wb ch may best be empl yi. I The chip 
ter on symptoms is especiallv valuable Here the 
author has util ed his great cli ical expe icnces 
extending over so man\ \ears Th abundance of 
the material at his cl sposal aflord ample opportu 
nit> to select appropriate cases There ar numerous 
footnotes of value with brief revi v of recent 
literatur and a valuable b bliographv 
The paragraphs on headaches i sinus trouble is 
charact isticallj conse vat \ Whit not in lin 1 
to make the assertion that all cases of nervou and 
habitual headaches are of na ai orig n he bcli cs 
that n headache should b ccepted as er ous 
until a detailed examin tio of th no and inu cs 
his be n made In the chapt r deal ng ith ih 
tiologj and pathological anatomv f the m xiH v 
antrum the paragraphs deali g i th the relat n f 
the teeth to d s ase in th antrum s 11 \ orthv 
of ote bv members of the d ntal profe sion 
The translation has b en ell ion a J the 
English speaking special t II b gl d t hn e so 
author tatu a k l h s li posal 

J G>*d W ls 

A TWO volume rk on \ a diag f th 

stomach and duod urn under th up r i i n 

ofD aland other Fr nchauth e ch fwho n 

leade of the sp cialties f me ii nc rge a I 

0 ntgcnolog) s a valuabl a 1 1 1 lo \ a 
b bh g aphv To th ph ci n \ ho i < ng g I i 

X rav inv stigat ons of the digc tne t a t th sc 

books will ha e an especial appeal Eh varo 
1 sio s that are dem nst abl b \ ra ha 1 
re give in half to illu tration acc mp ni I H a 
Ii e diagram and a ! ta led d script on a part u 

la 1> commendable f ture be aus of th atur of 

\ rav e de ce in th daih p obi ms of m 1 al an 1 
surgical diagno s Spl ndid \ rav ill tnt ns and 
lucid desc ipt ons make o e ntsh th t a Engl $h 
t anslation ere ava lable for th c wh t li guistic 
attainm nts do not includ th Fren b language 
M nj of the va lous path log cal ondil n vb ch 
occur in the stomach and Ju d u n arc pr s t I 
in log cal divisions F s 1) in 

\T/’fIILE the title Mt r S s y Rg t uch 
V> subjects a par n\ h a mg o n t ail fu 
runcle and th like the content of H rt Icr t at 
cover a mater all> br ad r scope than hav foun 1 
in anv sim la bo k p uslycncou ter 1 

The fir 1 1 o chapt ialviths gical mat lal 
sutures 1 gatur dr ngs bandag ng etc Chap 
t s n heemorrhag 1 transfusion and nf ctions 
f llo Th ch pt s on dis asesofth lip i ngut 
ja s lisea es nd njuncs of the face and n k ar 
excellcntlv do c The more common c n 1 tio s of 
chest and abdominal wall a e presented Then fol 


lo \ chapters on the spine anal reg on and genita 
The remain Ic of the book is devoted lo the surger 
of the extr mit es including such lesions as burn 
sprains inf ctions of ten ion sheaths and burscc It 
1 quit unusual to cc n o c book so wide a variety 
of subject rangi g from bandaging through 
numerous special fcld of surgery urology and 
gynecology so w II pre ented an 1 so excellently 
illu trated lor the slu lent in the outpatient 
clinic and the interne thi is a vc > valuable book 
J R lice ni DEB 

W HEN one consi I rs the tremen lous task m 
vol c 1 m I sentin with appropriate illus 
trations the entir si bject of surgery under one 
cov r m a volume of a thousand pages or so there 
icttc shoul I be more tempted to commend the 
goo 1 po nts of the t xt than partially to critic zc the 
bad for t is gene al!\ ag c 1 that i c can neither 
learn nor t ach surgery f om a text 

\ hhu ts bo k is rather diffc ent from most 
texts on urge y In the first cct on under the 
hen ling of Oc eral S rgery is incluied inflam 
matio surgi alinf ction tumor i juries amputa 
t ons an I re on tructi c surg rv The ccond 
s ctu d gnnied bi tern c Surgery cove s the 
a cular an I ivnphitic s\st ms bones joints and 
orthop Ii urg rv In the thir 1 sect on devoted to 
R gio al S I g I head neck chest and so on 
d in Ihr ugh abd mi al su gerv and genital a arc 
en I 

fh ubject matt r is \ 11 abreast of current ad 
anci 1 dngno IS an I tr atment It is written i 
cell nt E gli h an I I both casv and pleasant to 
a I The illustrations are i cll chosen and well 
d n In g ncnl th is as satisfactory a book for 
tudvnts of surgen as nc coul 1 \ ant 

J R Binifii T3CR 

I V the fourth cd ti n of Th 1 t of in<rlltsia* 
llaggha endeavo cd to bring the volume abreast 
f the <lay The drug u cd and the d ficrent meth 
ods empi ved for both local and g neral anesthesia 
at lb pro nt t me ar si forth in an organized 
1 gical io m Fhi mak s the subj ct clear even to 
th b R nner in anesthesia Some v e s arc ex 
p esse I m ega i I the open drop method of 
thcnzition that cannot be subsc ibed to by man\ 
anesthcti ts f i dc xp r ence The reviewer is 
forced to the concl s on that the author has b en 
unf lunate in witnes ing the method improperly 
empl ved 

Ih chapter on ethvlene is incomplete in that no 
meth I of g out! 1 ng to prevent cl ct ostatic sparks 
f om pro lucing cxpl sions i d scribed The state 
me t that ethylene IS not s fef r operative obstetrics 
1 contra v t the c pcricnce of many competent 
ob r tr 
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The great importance of the position of the patient 
during anxsthesia and the different causes of ob 
structed breathing are recognized and means for 
their correction arc full> worth reading cspiuall> bv 
the inexperienced administrator of an esthetics 
The chapter on The I oint of \ lew of the Pa 
tient is well worth the space guen to it To the 
lack of appreciation of the patient s point of view 
is due much of the unintentional crutU> too often 
exhibited in this da> of high pressure and hospital 
routine earned to extremes The author vtr> 
correctly states In adopting the patient s point 
of view we eliminate much pam and distress A 
moment of thoughtfulness is all that is required A 
word a smile or a s>mpathctic glance will do much 
to lighten anxiet) and pain before operation 
This book will be of value to the medical student 
interne and general practitioner and will be read 
with interest bj the specialist in ana^sthetus 

Is^BCLCv C Herd 


ALTHOUGH this book of AUarez on the me 
chanics of the digestive tract' is termed a second 
edition It isactuall> a new book when compared to 
the first edition The author discusses thoroughi) the 
mechanical phenomena of the digestive tract from a 
biological and clinical standpoint m a clear simple 
scientific and interesting manner Explanations are 
offered for many of the symptoms observed in 
gastro intestinal disease to an extent that can be 


found in no other book Man> of the phenomena arc 
interpreted from the viewpoint of the authors 
metabolic gradient theory which he fully recognizes 
IS only tentative at the present time The book 
includes an excellent bibliography of 900 titles and 
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frequently at the end of a discussion the reader is 
refetted to monographs which deal in more detail 
with the subject discussed The book is not only a 
valuable contribution to the science of gastro 
enterology but will be of great value to the student 
of physiology the internist and surgeon 

A C In 

pLDIATRIClANS deserve great credit for haying 
T called attention to the fact that in illness the 
child must not be rcgirdt-d as a little adult that 
not only do the pathological pictures difTcr but that 
the reaction of the child to pathological changes is 
often entirely different from the reaction of the 
adult The same is true in the so called surgical 
disca cs Not only do certain conditions such as 
acute intussusception or idiopathic hypertrophic 
pyloric stenosis arisu in the child which are not seen 
m the adult but certain other conditions such as 
acute appendicitis often show a different symptom 
complex and run an entirely different course 

In his book on the 1 bdominal Snrgiry of Children^ 
Barrington Ward has emphasized the characteristic 
features in the etiology symptomatology and 
treatment of the surgical conditions of infancy and 
childhood He has confined his work to the diseases 
of the abdomen In a short well illustrated clearly 
written little book he has presented the salient fea 
turcs The book is recommended to those surgeons 
who do not have the opportunity of observing a 
large amount of the surgery of children and who 
will find in this book much that is useful and helpful 
Those surgeons who do have a large amount of 
clinical material among children w ill find in this book 
much that IS of interest rviiH B BirmiAs 
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PRELIjNIINARY program for 

BOSTON PROGRAM IN BRIEF 
i/o«da> OciobcT S 

10 00 Hospital Cooference Ballroom Cople> Plaia Hotel 
3 00 CIuucs in the hospitals 

2 00 Hospital Conference Ballroom Copley Plaza Hotel 

8 ts Presidential Meeting Symphon> Hall 

Tuesday October g 

9 oo Clinics m the hospitals 

3 oo Clinics in the hospital 

8 15 Scientific session Ballroom Coplej Plaza Hotel 

n tdnesday October lo 

9 00 Clinics m the hospitals 
2 CO Clinics in the hospital 

8 30 Boston Surgical Society presentat on of Bigelow 

YIedal Ballroom Copley Plaza Hotel 
Thu sday Oct be is 

9 CO Clinics in the hospitals 
00 CIuucs in the hospitals 

2 00 Annual Meeting Ballroom Copley Pla a Hold 
330 Symposium Treatment of Malign nt Diseases by 
Radium and \ ray Copley Pla a Hotel 

8 15 Scientific session Ballroom Copley Plaza Ilotd 

Frid \ Oeioh s 

9 00 Clinic in the ho pital 
2 CO Clinic in the hospital 

2 30 Symposium on Traumatic Surgery Ballroom Cop 
ley Plaza Hotel 

815 Convocation Symphony Hall 


BOSTON CLINICAL CONGRESS 

F or the eighteenth annual Clinical Congress 
of the American College of Surgeons to be 
held in Boston from JIonda> October 8 to 
Friday October 12 inclusive the surgeons of 
Boston have planned a highly attractive program 
of dimes and demonstrations The program is 
ample and varied and with increased dinical 
facilities a record breaking attendance is expected 
at this y ear s meeting 

A preliminary program of the clinics and dem 
onstrations as prepared by the Committee on 
Arrangements is presented m the following pages 
During the weeks preceding the meeting these 
schedules wall be revised and amplified so that 
the final program wall completely represent the 
clinical activities of that great medical center m 
all departments of surgery The real program of 
the Congress will be issued daily Each afternoon 
there will be posted at headquarters in the form 
of bulletins a complete and accurate schedule of 
the clinics and demonstrations to be given on the 
succeeding day Printed programs wall be issued 
each morning 

The subcommittee in charge of the section on 
surgery of the eve car nose and throat has pre 
paiw in addition to a senes of dimes and dem 
onstrations at the hospitals which wall occupy the 
morning hours of each day a senes of clinical 
demonstrations for Tuesday Thursday and Fri 
433 
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da) afternoons to be given in the Georgian Room 
at the Statler Hotel A detailed program therefor 
uill be found in the following pages A speaal 
session on Wednesday afternoon wall be devoted 
to a s)mposium dealing with the standardization 
ofthee)e ear nose and throat departments m 
g neral hospitals 

General headquarters for the Congress will be 
estabhslicd at the Statler Hotel where the ball 
room foj er and other large rooms on the mezza 
nine floor have been reserved and will be used for 
registration and ticket bureaus bulletin boards 
technical exhibition executive offices etc The 
ballroom at the Coplev Plaza will be ublized for 
evening meetings hospital conference annual 
meeting and other large gatherings 

An important feature of the general program 
for this vears meeting will be the showing of 
several surgical films that have been produced 
under the supervision of and approved by the 
American College of Surgeons A number of films 
are now complete w'hilc others are in course of 
preparation and wall be ready for their premier 
showing in Boston 

Arrangements hav e been made for the cclebra 
tion of Ether Day at the Massachusetts Gen 
eral Hospital Friday forenoon Exercises begin 
ning at lo o clock will be held m the dome room 
of the old building of the hospital where ether was 
first administered for the production of surgical 
anoisthesia on October i6 1846 A bronze bust of 
Willnm T G Morton will be presented to the 
hospital 

The annual meeting of the Fellows of the 
College will be held on Thursda) afternoon in the 
ballroom of the Cople) Plaza Hotel beginning at 

r M Reports of officers and standing commit 
tees will be presented and officers elected for the 
ensuing year 

Immediately follow ing the annual meeting there 
will be presented a symposium dealing with the 
treatment of malignant diseases with radium and 
\ ray under the leadership of Dr Robert B 
Greenough of Boston Chairman of the Commit 
tee on the Treatment of Alalignant Diseases A 
special report on the treatment of cancer of the 
breast is to be presented 

Friday afternoon s session in the ballroom of 
the Copley Plaza Hotel will be devoted toasym 
posium on Traumatic Surgery Leaders in mdus 
try education and labor together with repre 
scntalives of indemnity companies and the roedi 
cal profession wall contribute to the discussion A 
report will be presented by the Chairman of the 
Board on Traumatic Surgery as to its activities 
in the present y ear A delinite program has been 


adopted by the Board and put into effect The 
results of the investigations made during the year 
will be presented 

At the Tuesday evening meeting Sir Squire 
Spngge Editor of the London will deliver 

the Hunterian oration A svmposium on the 
transplantation of ureters with papers by Drs 
Charles H Mayo Robert C Coffey Arthur H 
Curtis and others will be a feature of the Tuesday 
evening meeting 

At a special meeting of the Boston Surgical 
Society on Wednesday evening at which the 
visiting surgeons will be guests of that Society 
the Bigelow Medal is to be presented to Professor 
Chevalier Jackson of Philadelphia 
Sir George A Syme of Malvern Australia 
president of the Australasian College of Surgeons 
will be a guest at this y car s Congress Other dis 
tmguished surg:eons from abroad who will attend 
are Professor Archibald \ oung and Dr Farquhar 
Macrae of Glasgow Scotland Sir John Lymn 
Thomas of Llechry d W ales and Sir Charles P 
B Gubbe of Sydney Australia 

EVXVrsG MEETINGS 

Programs for evening sessions on each of the 
five days of the Congress are being prepared by 
the executiv e committee of the Congress At the 
Presidential Meeting in Symphony Hall on Mon 
day evening the president-elect Dr Franklin H 
Martin of Chicago will be inaugurated and de 
liver the annual address On the same evening 
Professor Vittono Putti professor of orthopedic 
surgery in the University of Bologna Italy and 
Director of the Pizzoli Institute will deliver the 
Murphy Oration on Surgery 
On Tuesday Wednesday and Thursday eve 
nings the sessions will be held in the ballroom of 
the Copley Plaza Hotel The annual Convoca 
tion of the College will be held on Friday evening 
in Symphony Hall at which time the ipzS class of 
candidates for fellowship in the College wall be 
received The fellow ship address on thatoccasion 
IS to be debvered by Dr William J Mayo 

ANNUAL HOSPITAL CONFERENCE 
For the eleventh annual Hospital Conference of 
the American College of Surgeons an interesting 
senes of papers practical demonstrations and 
round table conferences that deal with many of 
the problems relating to hospital efficiency has 
been prepared and will be found in the following 
pages The conference opens it 10 o clock on 
hlonday morning with a session in the ballroom 
of the Copley Plaza Hotel Morning and after 
noon sessions in the same room are planned for 
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the following dajs The program has been ar 
ranged especially to interest surgeons hospital 
superintendents trustees nurses and hospital per 
sonnel generally and a cordial invitation is ex 
tended to all persons interested in hospital work 
to attend 

The session on Wednesday afternoon will be of 
particular interest to those whose practice is 
limited to surgery of the eye ear nose and throat 
being devoted to a discussion of the principles m 
\olved in the standardization of such special de 
partments in general hospitals 

SPEaAL TRAIN FROM CHICAGO 
For the convenience of Fellows living in the 
central and western states who will attend the 
Boston meeting arrangements have been made 
with the New York Central Lines to provide a 
special train leav ing Chicago at 9 a M on 
Sunday October 7 arm mg m Boston at 9 a m 
on Monday The special tram will be equippied 
with all steel cars of late design including club 
compartment observation sleeping and dining 
cars No extra fare will be charged The special 
will arrive at Cleveland at 5 28 p 11 making con 
nections there with regular trains over the Big 
Four from Indianapolis and Cincinnati This 
arrangement is contingent upon reserv ations for 
such a special tram being made by the minimum 
number required by the Interstate Commerce 
Commission rules Fellows are urged to make 
their reservations for the special tram at the 
earhest possible date 

REDUCED RAILWAY FARES 
The railways of the United States and Canada 
hav e authorized reduced fares on account of the 
Boston session of the Clinical Congress so that 
the total fare for the round trip will be one and 
one half the ordinary first class one w ay fare To 
take adv antageof the reduced rates it is necessary 
to pay the full one way fare to Boston procunng 
from the ticket agent when purchasing ticket a 
convention certificate which certificate is to be 
deposited at headquarters for the vise of a special 
agent of the railways Upon presentation of a 
visced certificate to Uic ticket agent in Boston not 
later than October 16th a ticket for the return 
journey by the same route as traveled to Boston 
may be purchased at one half the regular one way 
fare 

In the eastern central and southern states and 
eastern provinces of Canada tickets may be pur 
chased between October 4th and loth in south 
western and western states between October 3d 
and 9th and in the far western states and western 


piov mces of Canada betw een September 30th and 
October 6th The return journey from Boston 
must be begun not later than October i6th 

The reduction in fares does not apply to Pull 
man fares nor to excess fares charged for passage 
on certain trains Local railroad ticket agents 
will supply detailed information with regard to 
rates routes etc Stop-overs on both the going 
and return joumejs may be had within certam 
limits 

Full fare must be paid from starting point to 
Boston and it is essential that a convention 
certificate beobtainedfromtheagent from whom 
the ticket IS purchased These certificates are to 
be signed by the general manager of the Clinical 
Congress and viseed by a special railroad agent in 
Boston during the meeting No reduction in 
railroad fares can be secured except in compliance 
with the regulations outlined and within the dates 
specified It is important to note that the return 
trip must be made by the same route as that used 
to Boston and that the certificate must be pre 
senicd during the meeting and return ticket pur 
chased and used not later than October i6th 

An exception to the above arrangement is to be 
noted m the case of persons traveling from points 
in the Pacific Coast states and British Columbia 
who will be able to purchase round trip summer 
excursion tickets which will be on sale up to and 
including September 30th with a final return limit 
of October 31st The summer excursion fare is 
somewhat lower than the convention fate men 
tioned above but is available only m the Pacific 
Coast states and British Columbia Tickets sold 
at summer excursion rates permit trav elmg to Bos 
ton via one direct route and returning via another 
direct route with liberal stop-ov er priv ilcges 

BOSTON HOTELS AND THEIR RATES 

Since the last Clinical Congress in Boston in 
1922 a number of new hotels have been built 
including the Statler with 1300 guest rooms the 
New Parker and the Ritz Carlton Some of the 
older hotels hav e been enlarged so that there are 
now ample first-class hotel accommodations in 
Boston for all who wish to attend the Clinical 
Congress Many of these hotels are located within 
^ort walking distance of the headquarters hotels 


Room Room 
$4 00 $7 00 

4 00 7 00 

3 SO 5 00 

3 00 4 00 

4 00 5 00 

3 00 S 00 


Bellevue ai Beacon St 
Braemore 464 Commonweatth A\e 
Bninsvnck Bojlston and Clarendon Sts 
Buckminster 645 Beacon St 
Canterbufj 14 Ch rlcsgatc West 
Charlc gate Charle gate Cast 
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C pi y PI za Cop! y Square oo 

Elk 7S T m t St 3 so 

F n t S34 P on St 4 oo 

G l>n Lh 1 g t N\ t 3 oo 

K m e 406 C mm n 1th \ 3 S 

Le E ter a d Bo> 1 t St 3 S 

I 1 h o Cl 1 St 4 oo 

\ w P rke T m t d Sch 1 St j S 

P nt 300 Comm n Ith \ 3 5 

R t C rlt n \ I gt n d N 1 o St 5 oo 

Sh t n 9 Ba St t R 1 S 00 

'' ra t 400 C mm w Itl \ 3 00 

St tl Pa k S 1 t \ I f,t St 35 

r e H >1 t d T m t St 5 00 

\ dm Comm we 1th n i 1) tm th 8 00 

Vtn Dtm thadC mm Ith 4 00 
\\ tmi t C pi y Squa 3 00 

4iner pi 


S 7 S 
5 00 
5 00 

5 00 

6 00 

4 5 
6 00 

5 5 
S 00 

5 00 

6 00 
5 00 

5 5* 

6 ^ 

6 00 
5 00 


tliJlTED \TrEND\NCE — \D\ HEGISTR \110N 

Attendance at the Boston se Mon ^\ til be limited 
to a number that can be comfortal 1\ iccommo 
dated at the dimes the limit 1 attendance being 
based upon the result of a sur \ of the amphi 
theaters operating room and labyralomsin the 


hospitals and medical schools as to their capacitj 
for accommodating \isitors Under this plan it 
will be necessary for those who wish to attend to 
register in adv ance 

Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets 
which plan has proved an efiicient means of pro 
viding for the distribution of visiting surgeons 
among the se\ eral clinics and insures against o\ cr 
crowding the number of tickets issued for an\ 
clinic being limited to the capacity of the room 
assigned to that clinic 

RI CISTRATION FEP 

A registration fee of $3 00 is required of each 
surgeon attending the annual Clinical Congress 
such fee providing the funds with which to rrect 
the expenses of the meeting To each surgee n 
rcgisterino m advance a formal receipt for the 
registration fee is issued which receipt is to I c 
exchanged for a general admission card upon his 
registration at headquarters This card which is 
nontransferable must be presented to secure clinic 
tickets and admission to the evening meetings 
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PRELI^^NARY PROGRAM TOR EVENING MEETINGS 

Presidential Meeting Monday October S — Symphony Uall S ly P M 
Address of Welcome Frederic J Cotton M D Boston Chiirman of Committee on Arrangements 
Address of Retiring President George Da\id Stewart M D New York 
Introduction of Foreign Guests 

Inaugural Address Franklin H Martin M D Chicago 

The John B Murphy Oration in Surgerj Malignant Bone Tumors Professor Vittorio Purri Bologna 
Italj 

Tuesdav October p — Ballroom Copley Pla a UoUl S 15 P M 
Hunterian Oration Sir Squire Sprigge M D B Ch F R C S London 
S> mposium Ureteral Transplantation 

Robert C Coffen MD lortland Oregon Transplantation of Ureters into the Large Bond 
Arthur H Curtis M D Chicago 

Charles H Ma\o MD Rochester Mmn Contributing Causes of Gcnito Unnarj Anomalies 
Discussion George Gilbert Smith MD and U illiam Carter Quinb\ MD Boston 

n ednesday October to— Ballroom Copley Pla a Hotel S yO P M 

Special Meeting of the Bo ton Surgical Societ> The Presentation of the Henry J Bigclon Medal to 
Che\ \lier Jackson M D Philadelphia 

Thursday October ii — Ballroom Copley Pla a Hotel 8:$ PM 
I ROFEssoR Archibald Young MB CM FRFPS Glasgow Sacro Coccjgeal Chordoma 
George V Holmes MD Boston Results of \ ray Treatment in Cases of Cancer of the Breast 
Sir Charles B \LiANcr K. C M G CB MVO London The International Cancer Conference British 
Empire Cancer Campaign 

George V Crile MD Cleteland The Adrenal Factor in H>pcrlh>roidism 

Colonel Sir John L\nn Thomas R B E CMC CB FRCS LIcchr\d Vales Motion pictures on 
orthopedic subjects with introductor> remarks 

Con oc<J/i< 7 K Frida\ October t — Symphony Hall 8 ly PM 
Conferring of Honorary Fellowships 
Presentation of Candidates for Fellowship 
I residential Address FrxnklinH Martin MD Chicago 
Fellowship Address VillumJ Ma'^o MD Rochester Minn 


438 


SURGERY GYNEC0WG\ AND OBSTETRICS 


PRELIMINARl CUNICAL PROGRAM 


GENERAL SURGER\ GYNECOLOGY OBSTETRIC'; UFOLOGY ORTHOPEDICS 


jnSS\CHUSETTS GENERAL HOSPITAL 
Mo) d y 

0 thop d Staff — Dry Im c 
Natha-Tel Aiusov T b c 1 of the knee 
P D \\iLs N Tub ul of th pn 

N M Sun I Pe sen T b i of th oc o Jjac 
R K GuosM Y Int aid ra gm t fth k 
Nathwi l \tL V d Aruin Riels C g n tal dts 
loc ti n of th hip 

J H MEA^s E P KJCiivRDSosa dG osceHolues — 
Thy d lin c 

Mo hoe McI — 3 Ob r\ 1 0 of h m 

P D \\ ii and Ho^ aed S bacue — 3 3 The h art 10 
S ry 

GAL \Ni> — 4 F Ip fh rma 
Su gi 1 1 bo t i pen f m t 4 
T d y 

J D Barney R F ON l G G Sm i II II Cra 
TREE d F n Co BY — 0 C nito- no ry I me 
oper t d d mo t t n f c 
Su g} IStaS— G ral g al op ratio ddcnio 
t t f 

U J Mcc J B A TR d J S IIoDCs s— S g r> 
fth t m ope t dd m t ( 

D F T s— « C n f th 1 d t m 

L B McRittiu — j Sp n I ^ th 
CAP RTE8— 3 J \ J bum 

1 \ Mi gs— 4 ut n b! d g 

A \\ \iLta d R S Tii\ CK— 4 3 C ul tory d 

« f th t m t 

St £f— D mo t t gi ! 1 bbo t n 

Ds \o"s M ovad HARiyvE —3 C hot 
Climc (path logy) 

l\ d d y 

S rgi 1 Staff — g ( I u gi 1 p rat 
Dr Ka ANJIA — PI t g rv 

^\y 5 sWmTTEii R dDR I ro — Thora c urgciy 

p at 0 a d d m trat f a 
R C C BO dJIi Ca - s — ! S lal rt C 

II D L o T3 d t — 3 Syph 1 1 g ly 
T \\ II MZR -3 3 T d d t 

\\ LUAJI fl RJ A- — 4 P h try d g r> 

S rgi 1 bbo ton p f pc Ci f om t 4 

TI rd V 

0 th p dj S r\ ce— 9 Op ratio nd d mo t 1 0 of 

P D M Lsos a d Murh y Dxntort \ thnt f th 
P 

\ THAM Allison and Ke 'ntth Coo se A thnt of 
th kJi 

\\ Roger d \ Straumes A th iti f th hip 
R K GnoRiiLEY d Harr Lo\ I I omj J U 
Wii. u \ Ro HS E d It t d 
Ft S r\n e — Dm t at f as 

B \ D.CL T — S g ry of th pi 
L P Riu AS SON — 3 H ru th ugh th c diac 
ific f the di phragm 

St ff — Demon tto insgil hlboat nes 
L D VIS — 3 C c f th a; m th duodenum and 
comm n bile d cL 


J M Hanporp (P b>t nanll p tal N w'i k) R H 
Miller nd W M S iepden — 30 Surgi 1 tub 
cub s c m 1 aden ti 

E hi Daluo) — 4 30 PI tic surg ly 

Frui y 

Eth r D y Cel brati n — i P tat f bu t f 

D Vt T C M to by th \ sociat d An* thet t 
ofth Unit dSt tes ndC d dth Int m tio 1 
R rch Soc ty 

Rob rxII Gr evol i C C Sm o\sa d ssoc t s — 2 
Tumor cl 

George IIouiES and osso lat — 3 K ray a d surgery 


HUNTINGTON MEMORIVL HOSPITAL 
d d y — Dry cl cs 

C M D LAND dG W T Yt Corn fth k 
C C Smuo s and C C Lum) Ca r f th to ■me 
d b c 1 m a 

C \ 1 LAND d J V Meic C c m f th ce 
R B GREEsovciia dC C S imo \a > gdeg f 
m I ncy n c ncc 

\\iU4 iM Shedpon a dT P Hayden C ncer fth 
ct m 

C M Her ian and II V K vnjian C ncer f th 
antrum d ac s ry i u 

TI i y — D y Ln s 

W Dv "E d J C JU ON Th mod m\raypl t 
E M D LAND d \\ M Siir e C nc fthelp 
C C Su Tit Ca m f th g it ry t ct 
k B Creenocoh a dC C Sunioss C c ma fth 
bre t 

CCS iiuoss M 1 n nt b t m 
E M Dalam) nd C C Lti d Elect c gul tioa n the 
treatment I mabgna t d e 


NEW ENGLAND DEACONESS HOSPITAL 

D F Jones a d Lelaot McKittr ck — 9 d ly Gene 1 
sgalclcprtnaddm trtonfca 

r H Laiie H M Cllte R L M son a d L F Si 
— 9 da ly Ce 1 s g c 1 cl c sp la * thesi 
thy d c p at ad dem tr t f ca 

D F Jo •ES d L L D Mck TTR CK — 2 da ly D j 
I C cer I th J g int tin su gery f 

d b t cs 

E P Jo Lcr F G Briciuu H F Root Pr scilla 
W u TE a d W Stanle Cur is — 3 d 1 > Tr at 

m t f the su g cal diabet c d bet ad hyp 

thj d sm 

r H Lvhey H M Clute a d R L Mason— 3 d ly 
Dry cli <Es phag Id tic 1 m h art f lu 
d hjT> th>r d m an f th thy d £ ci 1 
s tur 1 h ep th> d c 

Sara M Jordan — 3 4dilyldct f sugyi 

p pt cul 

L M IIURxniAL— 3 5 da ly C d co d tio m 
pic t gs ger> 

L B MoRRiso — 4 d ly X y d m strat n d g 
n I and ther p s s 
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PETER BENT BRIGIUM HOSPITU. 

ifonday 

Harvey Cusjiing — 2 30 Neurosurgical clinic 
ERANas Newton — 3 30 Dnerticulitis 
CiiANNiNG rROTHiNGHAii — 4 Passing of the chronic ap 
pendix 

E S EiiER^ Jr — 4 30 Study of the results of medical 
and surgical treatment of peptic ulcer 

Tuesday 

Staff — 9 30 Surgical operations 

H A Christian — 2 30 Medical diagnostic and thera 
peutic dime 

Gilbert Horrax — 3 30 Cordotomy for the relief of pain 
J P O Hare — 4 Hypertension and nephntis in relation 
to surgerj 

David Cheever — 4 30 Surgical diagnostic clmic 
Wednesday 

Staff — Q 30 Surgical operations 

M C SosuAN — 2 30 N. ray study of massive atelectasis 
of the lung 

G P Grabfield — 3 Effect of drugs on the mtrogen 
metabolism 

John Houans — 3 30 Treatment of varicose ulcer 
S A Levine — ^ 4 Heart disease in surgerj 
S B WoLBACn— 4 30 Demonstration m surgical pathol 
ogy 

Tl ursday 

Staff-^ 30 Surgical operations 
\V C Quindy— 8 30 Surgical clinic 
R H rm— 3 Insulin in surgical conditions 
William Murphy and John Poivers— 3 30 Treatment 
of secondary anamia by liver diet 
Harvey Cushino and Tracy Putnam— 4 Pituitary gland 
and its mfiuence on growth 

CHILDREN S HOSPITAL 

Monday 

R. B Osgood W E L too and associates — Fracture 

conference combined surgical and orthopedic services 

Tuesday 

Surgical staff— 9 General surgical operations followed by 
dry clinic 

\\ iLLiAM E Ladd Hare lip and cleft palate 
C G Mixter Contractures and plastics 
H W Hudson Angiomata 

G D Cutler and Kenneth Blackfan Medical aspects 
of emp> cma and lung abscess 
Orthopedic staff — Dry dime infantile paralysis 
W L Aycock and E H Luther Epidemiology occur 
rence serum treatment 

S M Fitciiet Demonstration of apparatus for prevention 
of deformity in early cases 
Miss Merrill. Muscle traming 
Frank Oder Tendon transplantation 
E W Ryerson (Chicago) and A T Lecc Stabilizing 
operations 

\ T Lego Operations 
Frank Ober Jlovmg pictures 

n ednesday 

W E Ladd R B Osgood and associates— 9 Combined 
clinic of surgical and orthopedic services present 
policies in the treatment of glandular intra abdomi 
nal bone and joint tuberculosis 


R B Osgood W E Ladd and associates — 2 Combined 
climcof surgical and orthopedic services osteomjelitis 
acute chronic circumscnbcd Brodie s abscess septic 
joints types of infection and treatment 
Thursday 

Orthopedic staff — 9 Dry dime 

Alfred Taylor (New York) and J W Sever Confer 
ence on obstetneal paralysi with lantern slides and 
movmg pictures 

Freeuan Allen F Smith (New York) W B Cannon 
and A H Brewster Conference on spastic pal \ 
Bronson Crothers and Miss Tr \inor Muscle tramin 
A H Brewster Stoeffel operation 
Surgical stafi — 2 General surgical operations followed bj 
dry dime 

C C illiNTER Unnary obstruction and infection 
W E Ladd Kidney stone 

Thomas Lanman Hernia and unde cended testicle 
C G Minter and S B Wolbacii Kidney tumors 
pathological aspects 

Friday 

Surgical staff — 9 General surgical operations followed b> 
dry dime 

William E Ladd Pylonc stenosis 
G D Cutler Idiopathic peritonitis 
Augustus Thorndike Appendicitis 
C G Mixter Intussusception 
WiuiAM E Ladd Obliteration of bile ducts 
Orthopedic staff— 2 Dry clinic 

EmoTT G Brackxtt (Cincinnati) and H J Fitzsimmon 
Conference on torticollis followed by operation 
r D Dickson (Kansas City) and R Soutter Confer 
enceoncongemtaldi location of hip followed by do ed 
reduction and shelf operation 

FREE HOSPITAL FOR \\OMEN 
Monday 

W P Graves and Dr Smith— 2 Dry clinic Gynecol 
ical pathology demonstration of specimens and lides 

Tuesday 

W P Graves Frank A Pemberton and R G W adn 
WORTH — 9 Gynccolo ical operations Amputation 
of cervn and cceliotomy (first stage procidentia) 
perineorrhaphy (second stage procidentia) hysterec 
tomy for fibroid dilatation and curetta e cceliotomy 
for retroversion 

Wednesday 

W P Graves Frank A Pemberton and E B Sheehan 
— 9 Gynecological operations Plastic and cceliotomy 
(reconstruction operation) hysterectomy for fbr id 
dilatation and curettage ccdiotomj for retro si n 
penneorrbaphy for complete laceration of perineum 

Thursday 

W P Graves Frank A Pemberton and Dr Smith — 9 
Gynecological operations Amput ti n of ccrvir and 
ccdiotomy for procidentia plastic and cceliotomy for 
prolapse (reconstruction operat on) hysterectomy for 
fibroid dosure of A esicovag nal fistula 
Friday 

W P Graves Frank A Pemberton and Dr Suini — 9 
Gynecological operations Hysterectomy f r cancer 
dilatation and curettage and application of radium for 
cancer Dry dime Demonstration cf can er cases 
treated 
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HARVARD MEDICAL SCHOOL 
Monday 

Drs Gamble and Reever-— 2 Acid base factors in p>lonc 
and duodenal obstruction in children 
Drs A\OLB\cnandBLACivrAN — 2 Ilxmatological studies 
with special reference to splenectomy in children 
Bronson Crothers — 2 Studies of injuries to the spinal 
cord m infants 

L Moss and Dr Eley — Studies concerning blood 
transfusion 

Lloyd D Felton — 2 Pneumococcus antibod> solubon 
methods and uses 

W Lloyd A\cx)CKandE H LtmiER — Infantile para]> 
sis modes of spread use of con\alescent scnim ex 
penments in immunity and cpidermolog> of the 
disease 

M j Rosenau and H B WoErvENT — 2 rillerablc 
viruses experiments On encephalitis 1 erpes and ac 
erne virus 

W B Cannon — a Complete denervation of heart eff cts 
of total sympathectomy 

Alex Forbes and Hvllowell Davts — 2 Demonstra 
tion m laboratorj electrical methods for analyzing 
functions of nerve tissue 

The new eIectroph>siology center will be open for 
inspection to any wno are interested in the plijsiologj of 
the nervous system 

Tiiciday 

Drs Gamble and Keever — Acid base factors m 

pyloric ind duodenal obstruction in children 
Drs Wolbacu and Blackfin— a Ilamatological studies 
with sptci 1 ref r nee to splenectomy in children 
Bronson Crothers— Stuaies of injuncs to the spmal 
cord in infants 

W L Moss and Dr Elev— 2 Studies concerning blood 
tran fu ion 

L W Smith — 2 Pathology of the thyroid gland 
C L Connor— 2 The behavior ot certain tumors of 
fowls when transplanted to bone studies m carotin 
Its occurrence its preparation m pure forms results 
of mjecbon and feeding expenments 
Henry Pinkerton— The behavior of oils and fats m 
the lur^s the pathology of the splenomegalies m 
childhood 

Shields M arren — T 1 e prev ention of peritoneal idhc 
sions ly ammobc fluid experimental and clinical 
result 

M J ScHLESiNCER — 2 The effects of hajmatoporphynn 
on ammal 

Drs Molbach and Hovv’z — 2 The pathology of the 
deficiency disea es withsp cial reference to scorbutus 
rachitis and vitamin A deficiency (xerophthalmia) 

B cd> aday 

Lloyd D Felton — 2 1 neumococcus antibody solubon 
methods and uses 

M Lloyd Aycock and E H Luther Infantile paralysis 
modes of Spread the use of convalescent scrum 
experiments in immunity and epidemiology of the 
disease 

J \\ SCHERZSCHEWSEY— 2 Canccr the use of high 
frequency cu ents 

M J Rosenau and II B Andervent FiUerablc viruses 
expenments on enc phalitis herpes and vaccine virus 
W B Can*non — 2 Complete denervation of the heart 
effects of Ola! sympathectomy 
\le\ Forbes and IlvLLowELL Dvvis D monstrabonin 
laboratory electneal methods for analyzing the func 
bons of nerve tissue 


Philip Drinker — New methods of artificial respiration 
rKPiT. K Drinker and Stepiiln Wi nt — 2 New colloid 
soluUons for intrav nous inj ctions as substitutes for 
simple salt solutions 

Louisa Shaw — Expenments on the exchange of gases 
through normal tissues 

Stanley Cobb — a Microscopic demonstration of capillar 
injection of the brain 

II S Forbes — 2 Demonstration of the cerebral circu 
labon in living cats 

THursday 

L W Smith — Pathology of the thy roid gland 
C L CONNOR — The behavior of certain tumors of fowl 
when transplanted to bone studies on carotin it 
occurrence its preparation in pure form rc ults of 
injection and feeding expenments 
Henry Pinkerton — 2 The behavaor of oils and fats in 
the lungs the pathology of tl e splenomegalies m 
childhood. 

Shields Warren — 2 Prevention of pcntoncal adhesions 
by ammobc fluid experimental and clinical results 
M J Schlesincer — 2 The effects of hcmatoporphyrin 
on animals 

Drs \\olbach and Howe — 2 The pathology of the de 
fiaency disea s with special reference to scorbutus 
rachitis and vitamin A deficiency (xerophthalmia) 
Edwin J Cohn— The interaction between prot ms and 
electrolytes or the more special problem concerned 
With the nature of the material m liver effective in 
pernicious anxrma 

Staniey Cobb — Microscopic demonstration of capil 

lary injecbon of the brain 

H S Forbes — 2 Demonstration of the cerebral circula 
Uon in living cats 

Friday 

Conferences m general sure ry ortl opedics gcnito 
unnary surgery gynecology and obstetrics from 9 to j 

THORNDIKE MEMORIAL— BOSTON CITY HOSPITAL 
Tl tsday a d Thursday 2 jo 
Georce R Minot Treatment of pernicious anTmia 
Drs Minot W earn and others Lpilepsy capillary cir 
culabon achylia g stnea anxmiaanddi orders of the 
blood cardiovascular disea es mctaboli m bade 
bology 

R P Strong Demonstration of certain tumors of para 
sitic on'nn 

G C Skattuck Lcctu c on tropical diseases of surgical 
interest 

surgical laboratory — SLVSSVCHU ctts genervl 
HOSPITAL 

Tuesday ai d Tl iirsdo) 

M A McIver Experimental pr blcms m connection 
with intestinal ob truclion 
J C Win c Subject to be announced 
R H SumiwiCK Circulatory disorders of tl e extrem 
ibes 

MASS VCIIUSETTS CENEP VL ItOSPITVL 

n cd dav 0 

V V Bock Studi s on the physiology of muscular wo k. 
in health and disease 

J C AuB Invc I gallons in calcium metabolism bcarm„ 
on bon grov th and r pair 

M O TnoMPSON Stud es on thy roil d ca c 10 Inc 
dosagcinexophtbalmic goiter thvroxin in mvxccdcma 
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T d y 
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51 d d y 
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F d y 

Staff— 9 G I gall pat ddm 

t t n fc 
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ST ELIZVBETIIS HOSPITVL 
TticsJav 

G F Keenan — 9 Surj^ical clinic \ppendect tn> h>'s 
terectom> 

Joseph Stanton — 9 Surgical clinic Th t 1 1 ca e 
Kastro enterostomy 

3 \ F Doi-VN — 9 Sur ical clinic In'roinal hemi 
C J laCKiiAii— 9 Prolapse of uterus 
F T Jantzen — 9 In'TOinalhermaunderlocalanaisl jesia 
H S Ro^xn — 9 Appendectomy 
A L Chute and B D \\ etherell — Dr\ cl me 

Geiuto urinary cases end results and unu ual k t 
geno^rams 

T J SCAN'L/AN — Gynecolo ical etaminati n 
Pierce DuNxm — 2 Ca-es of cancer of ccr\L op rati n 
and N ra> therapj one to f urj ears aft roperat n 
Pierce McG ANN — Postoperatn e hyp spad a 
Wrd id \ 

F T J ANTZEN — 9 Surgical clinic Appended in cl o- 
lecystectomj 

G F hxENAN — 9 Sur" cal dime Cholec>‘stect m 
Pierce Dun*phy — 9 Penneal plastic ca^ ran -cii n 
Joseph Stanton — g Th\r id cases 
R St.Li.tA AN — 9 Kneecartila e 

T r Broderick — 9 Reconstruction of hip plastic n 
knee joint 

T F Broderick and R F Sulua an— Dn cl m 
End results m spinal fusion for tuberculosi c li 
and anatomical anomalies end results m pi ti ca 
for relief of def rmilj 

F T Jantzen— 2 End re uUs in fractures operat c nd 
non*operatnc coUo dal lead treatment f r malt nant 
diseases 

Dr Healey — Interesting roent eno-rams 
John DUNPny— Sur ical aspects of ped atnes 
TIu sdav 

T F Brodeptck— 9 Sur ical cUntc spinal f si n 
A L Chute — 9 Prostatectom> turn r of I ladde 
nephrectomy 

Joseph Stanton— 9 Gastro-entcrestoraj ch 1 cpt c 
tomy appendect m> 
n S Roiaxn — 9 H>sterectora> 

G F Keen an — 9 OA-anan cj st 
\ H Crosbie— 9 Neph ectomy 
Joseph Stanton— Dry clinic II ur da s st mach 
fib oma of colon Anth intermittent mtj u pti n 
carcin ma of appendir 

J J SuLLiAAN — Toratmia followin'^ admin trail n f 

alkalies for treatment of duodenal ulc r 
L J Louis — Postop rati\ e pancreatic cj t 
II S Roaaxn— 2 Surg cal ca.es 
Friday 

L J Louis — 9 Sur"ical dm c \ppendect0m3 chol 
cj’stectomj 

H S Roaaxn — 9 Cholecj’stcctomj 
Joseph Stanton — 9 \ppendectomA hjstercct mA 
O F Keenan — g \ entral hernia appended ms 
C J Kickilam — 9 Gos rean section 
F T Jantzen — 9 In'njinal hernia under loc 1 nxsthcsia 
G F Keenan — 2 Dry clinic Po toperati f cturcof 
skull postoperatiA extensi c r cction f chest 
M H Spellslan — End results m fractures of skull 

TUFTS COLLEGE MEDICAL SCHOOL 
TmoTHY Leary — daily Demonstrati n of speamens 
illustrating results of traumatism cspec allj cran I 
and cerebral 


LONG ISLAND HOSPITAL 
Jfanday 

J H CUN-NTNCHAM and C S Sayan — Genito unnarj 
cbnic operations and demonstration of ca es 
Charles Lund — 2 The u e of surgical diathermj in can 
ccr of the tongue and mouth 
Laaa-renceW Surra — Surgical pathoIogA 

H R.\iets — Neurosurgicalfeatures pertaining to sur 
BYO 

\ B MacMillan — Surreal N. raj demonstration 
B rdn sdav 

Robert ‘Gutter — 2 Orthopedic dime operations and 
demonstration of cases traction in the treatment of 
fractures treatment of conr,enital hip 
I AAYRLNCE Sumi — Sufgical pathologj 
il R \iets — Neurosurgicalfeatures pertaining tosur 
gtn 

\ B MacMillan — Surgical N. raA demonstration 
CiLASLEsl UND — Injection treatment of \ onco eieins 
operations and demonstration of cases 
Friday 

J H CrvNTNcn.Au and C S Sayan — Genito-unnarj 
operations 

Robert Sol tter— 2 Orthopedic operations 
Charles Lund — General surgical operations 

I AAA rence Surrn — 2 Surgical patholo"> 

II R \lETi— Neurosurgical features pertaining to sur 

r> 

\ B MacMillan—; Surgical \ ra> demonstration 

N*EB ENGLAND HOSPITAL FOR BOMEN 
A^D CHILDREN 
Tit sday 

L D Adaus B L Ataaood and Grace Rochtord— 9 
Gvnccolo ical operations 

B L \taaood E Macnalchton ALarion Ncte— 9 
Cas> rean section operatiA e deli\ enes if aA ailable 
n ednada^ 

Marion Ncte — 9 Demonstration of unusual obstetr cal 
ca s nuf«cr> and Ava d vralk prenatal dime 
I I) Aoaus. B L \t\aood and Grace Rochpord— 9 
Oj-necol "ical operations 

Thi rsday 

< R.ACC Rochtord and Olga Le-ARA — 9 Dem n trationof 
po toperatiAcca es pathological specimens 
Eaxlinx n Laxf and F B richt — 9 Demonstration of 
border line cases 


BETH ISR-\EL HOSPITAL 
Wvu-AN WnnTEUoRE and associates — 9 daily General 
sur icalchnic 

F G CiLABTREE— 9 daily "Urolomcal dime 
Mark Roger —9 daily Orthopedic clinic 
Heruan Bllugard Demonstration in medical research 
department 

BOSTox ■UNTXTRSi'n saiooL OF medicint: 

(CA-ans "Memonal Buil ding ) 

S R Meaker and \ M Roaax — 2 Wednesday and 
Friday Studies n st nlity 

\ M RoAXandC H Laaa-renxe — Mednesdav and 
Fnday Endocrinology 
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Thursday 
Otolarjngolo y 

V II Kvzanjun — 9 Phstic operations 
D C Smyth — 9 Dr> clinic Fluoroscopc and cmo al f 
metallic forei n bodies 

II r MosHEr — 10 Dr> clinic rxhibiti nof<cs pha 1 
m truments demonstration of fluoroscopic mina 
tion of the cesopha us 

\ S — II Dryclimc Lantcmslid dem n 

stration of ccsophageal cases 
Dr 1 II RY — Demonstration of D ifdny test 

I r ( VRL,\\D — 3 Dr> clinic Infection of th subma. il 

lar\ gland 

Ophthalmologj 

^tafl — 9 Operations and demonstrations of cases 
r it IIoLLow w Thjr id i ceases 
V Gpelnwood L\ e operations 
S J Bexcii Refraction with angular type 
W B Lxncxster Muscles 
H B C RrEiiET External diseases 
r B DtNriu renmetr> 

II k Messevctr Ihjsiolo ic optics 
r \ Cii vvDixR Li^ht sense 

T 1 Tnrra Pathologj 

IdvE IrncEtWY Sight sa\ino class 

Friday 

Ophthalmology 

Staff — 9 Operations and d m nstrations of cases 

I II \£iuiOEir £> ope ations 

H B C Riemer Tear sac cases congenital acute 
chronic 

Aua Smith Social w rk 

II k JIls enccr Physi lo^ic optics 
P \ Chandler Li ht sense 

T L Terra Patholo j 
Id \ E Riocsn a\ S ^ht saving class 
Otolarj n^oloo> 

\ H KA2A^JL\^— 9 Dry cl me C rrection of def r 
mities of the face and nose lantern slide demon t 
tion 

11 P Mosher — 0 Dry climc Punch tr cheotomy 
\ S MacMillan \. ray of thymus (lantern si d s) 

I L Garl.axi>— II Ilistoncalexhibitof laryn cal nstru 

ments 

II P Cahill — 2 Drychnic Lantern slide demonstral n 

f serial sections of the car 

D II A\ ALKER — 3 Dry clinic Lip readm and the deaf 
child 

CARNT:\ IIOSIITVL 
T esday 

W S Liebm-an — 9 Lj e ope ations and dem nstration of 
cases \ ray localizati n and ma net e traction of 
forei n bodies 

U ednesday 

r D Hurley and \\ S Liedjlan — g Pye operat ns 
and demonstration of case 

Thursday 

M S IiEBMAN a d II BORNcnoFF — 9 Eye op rations I 
nd demonstration f cases 

Friday . 

tN J Shlehan and I G Ml iter — Otolaryn ot g cal I 

clinic * 


MVSSVCIIUSPTTS HOMEOPVTIHC IIOSPITVI 

Tuesdav 

\\ D Roaalavd — 9 rjccli ic 

FW CoLBLRvandH 1 Babcock — 9 Aural clinic 

Tl rsdav 

A\ D Ront-AST) — 9 Eye clinic 

C Smitii C \V Bush 1 P Johnson P O Parri ail 
W M M ALKER — 9 Nose and throat clinic 

Friday 

\\ D ROAAL.ANT3 J r Sternberg II M Emm in a 1 
J J Si ipball — 9 I \e clinic 

IIVPV VPD MEDIC VL SCHOOI 
1/0 iday 

II P Mosiicr — Eiryn olo ical demonstration Cast 

of the adult trsophagus wet spccim ns showing th 
CCS phagus at birth cadaver dem nstrati n of th 
Mosher To 1 lachrymal sac operati n teachin meth 
ods used m p $t „ aduate inst uction in lary n ol > 

G S Derby — Ophlhalmolo ical demonstrations \c 

live care! d m nstrations of what tl e path 1 „icil 
laboratory is d in and has d ne in the past dem n 
strationof work on the I htsense teaching of phA 10 
lo Coptics 

Drs. \ ERiiOErr and Terry Dem nst ation of patholo 
ical slides 

Drs Derby Chantiler md Miss 0 Brien Si nifcanc 
of the It htsen and a dem nstrati n fthem th d 
by A inch it may be t sled 

LtciEN Hoaax — Ophthalmic er„o raph a rites aut 
matically the sto^ of ocular fati ue and r hti n of 
tilts fall ue to >c strain 

H P M>sher — 2 Mosher Toll lachrymal sac ope ti n 
dcmonstrati n on cada er 

P r Meltzer \nalon ical exhil it of t mpiral 1 n 
sp cimens 

U d sday 

H P Mosher — Laryn olo cald monstration Ca ts 
of the adult cesopha us a ct specimens shoAving th 
oesopha us at bi th cada cr dcmonMrati n f the 
Mo her Toti lachrymal sac opcrati n teachin" metli 
ods used m post grad ate instruct n m 1 ryn olo > 

C B Pyunce — E hibiUon of temporal I one pccimen 

T! sday 

G S Derby — Ophll almolo ical dem n trations \c 
tl ere each d monstrati ns of what the patholo ical 
laborat ry i dom„andhasd nem the past dem n 
stration of Avork on the li htsense teaching of phy 10 
1 IC opt cs 

Drs \ ERiioEFF and Terry Demonstration of patholo 1 
cal si des 

Drs Derby Chandler and Miss 0 Brien Si mfe ce 
ofthcli htsense and a demonstration of th method 
by which it may be tc ted 

Llcien Hoaax — t Ophth Imic ergograph wtHcs aut 
matically the st ry of cular fatigue and relation of 
thi fati"ue to eyestr in 

H P "Mosher — 2 D m n Irati n f meth d in post 
graduate teachi g of lary I gy 

M U Llrie — 3 E. hib lion of temporal bon specimens 
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BOSTON DISPENS-MiY 
T t d y 

II J Incus—? Beck Schenk smre meth d f t s I 
1 ct my 

B d day 

Joseph J Skis au. — i Ey Icdm ttnf 
c eitem 1 d ea p nm try phth Im t g c I 

co-operat n with syph 1 cl 

ST ELIZABETHS IIOSPITM 
T d y 

W T Haicy— g Masto d d t 1 es 

n d d 

P S McAdams— g Enucl t f th > 

J Burns — g T Uect my 

F d y 

T H. lEY — 0 F tal op t 
J Bur. s— g M t d p at 
W T Haley— E d h d I p t 


CAMBPIDGE HOSPITAL 

N S Bwmv nd E j Butler — g Th rsday Nosea d 
tb t cli c 

NEW ENGLAND IIOSPITH FOR WOMEN 
VND CHILDREN 

M N Kleinert dl D Kerr — g T esd ya dWed 
d y I n nd th at cl n op ti s d 
dm t at) n f ca s 

BETH IhR/\EL HOSPITkL 

L V I lEDiLAN a d L \rkin— g da ly No e d th t 
1 

BOSTON CIT\ HOSPITM 
J J Corbett— g d ly Fy 1 me 

CVRNFV HOSPITVL 
I I) Hurley — 9 d ly I y cl 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday jo oo — Ballroom Copley Pla a Hotel 
George D Stewart MD Newlork PresidinR 
Address of Welcome Frederic A Washotov M D 
Boston Director Massachusetts General Hospital 
The R6Ie of the American College of Surgeons m Improving 
Hospital Service George D Stewart MD New 
York President American College of Surgeons 
Presentation of Annual Report of Hospital Standardiaa 
tion and Announcement of Approved List for 1928 
M T MacEachern M D Chicago Associate 
Director American College of Surgeons and Director 
of Hospital Activities 

Health Invcntoriums in Approved Hospitals — Further 
Progress of Research Franklin H IIartin M D 
Chicago Director General American College of Sur 
geons 

The Interest and Influence of the Duke Endowment in 
Hospital Standardization \\ S Rankdj M D 
Charlotte N C Director The Duke Endowment 
Nurses Patients and Pocketbooks May Ayres Burgess 
Ph D New York Director Committee on the Grad 
ing of Nu sing Schools 

General Discussion \\ illum Darrach M D New \ ork 
Dean College of Physicians and Surgeons Columbia 
University andMARvM Roberts RN NewVork 
Editor American Journal of Nursing 

Jl/e«<fay 00— Ballroom Copley Pla a Hold 
George D Stewart M D New York Presiding 
Missed Pedago ic Opportunities Incident to the Usual 
Organ zation of tne Resident Medical Staff of the 
Hospital Henry A Christian M D Boston 
Hersey Professor Theory and Practice of Physic 
Harvard University Medical School 
Medical Education and Specialization WaLARD C 
Rappleye M D New Haven Director of Stud> 
Commission on Medical Education 
Experimental Science versus Imitative Art in Medicine 
Murray Blair hi D Vancouver B C 
VTiat Is the Rdle of the Hospital Admmistrator? F E 
CnAPUVN Cleveland D rector Ml Smai Hospital 
\ isual Methods in Conducting the Staff Confe ence (Illus 
trated) C G Parnall M D Rochester N \ 
Director Rochester General Hospital Presidentelect 
Amencan Ho pital Association and Harry D 
Clough JI D Rochester N \ Assistant Medical 
Director Rochester General Hospital 
General Discussion Charles H kouNC MD Portland 
Maine Director Maine General Hospital and John 
T Burrus M D High Point N C Surgeon Hi h 
Point Hospital 

Tuesday p jo — Ballroom Copley Pla a Hotel 
Joseph B Howland M D Boston Supenntendent 
Peter Bent Bngham Hospital Presiding 
The Educational and Economic \ aluc of the Outpatient 
Department in a General Hospital Jaiies Raglan 
Miller M D Hartford Assistant Gynecologist and 
Obstetncian Hartford Hospital 
Selccti e Economic Basis for Outpatient Service (Iltus 
trated) Be-vtrice Raiser Detroit Clinic Executive 
Harper Hospital 

hlinimum Standards for the Hospital Social Service Dc 
partment Mabel R W ilsov R N Boston Director 
Social Service Department Children s Hospital 


The Operation of a Ph> sical Therapy Department from the 
Scientific and Economic Standpoints John S 
Coulter M D Chica 0 Assistant Professor of 
Ph)rsical Therapy Northwestern University Medical 
School 

Discussion Michael M Dvvis PhD New York 
Executive Secretar> Committee on Dispensary De 
velopment United Hospital Fund of New Y ork and 
Frank Granger MD Boston Director of Physical 
Therapy Department Boston City Hospital 

Tuesday 00 — Ballroom Copley Pla a Hotel 

Chnic on Case Records in Hospital Directed by C V 
Munger M D \ alhalla N Y Director Grasslands 
Hospital 

VTiat Constitutes a Good Case Record? Ernest Leroi 
Hunt M D Worcester Surgeon and Director of 
Surgical Services Worcester Cit> Hospital 
\Vhat Are the Best Methods of Appraising Case Records? 
Harold W IIersey M D BridoCport Supenn 
tendenl Bridgeport Hospital 
What Part Should the Record Librarian Play in Promoting 
Efficient Case Records in the Hospital? Grace W 
Myers Boston Librarun Emeritus Massachusetts 
General Hoyiital 

How Best Can Good Case Records Be Mamtamed in the 
Small Hospital Where the Usual Difficulties — Lack 
of Internes Shorta e of Funds and No Historian or 
Record Librarian— Are Frequently Found? Clvrv 
A Dooltitle De by C nn Hist nan Griffin 
Hospital and President Connecticut Hospital IIis 
tonans Association 

What \re the Mos t Effectiv e \\ ays and Means of Stunulat 
ingGood Case Record ? FmiiaC Black New Haven 
Record Librarian Grace Hospital 
What Should Be the I unctions of a Record Committee of 
the iledical Staff? E W Williamson M D 
Chicago Chief Field Representative Amencan 
College of Surgeons 

^Vhat Are the Most Effective Means of Keeping Current 
Case Records up to Date? R C Buerki M D 
Madison Supenntendent W isconsmGeneralllospital 
^Vhat Are the Relati e Advantages or Disadvantages of the 
\anousFiling Systems? EDmr^I Robbins Boston 
Chief Record Librarian Peter Bent Brigham Hospital 
The Organization and Functioning of a Central Record 
Department Genevieve Chase Boston Record 
Lib anan Massachusetts General Hospital 

Wednesday g yo— Ballroom Copley Pla a Hot I 
Open Forum — Problems Involved m the Pr fess onal Care 
of the Patient D rected by Lewis \ Sexton MD 
Hartford Supenntendent Hartford H spital 
Measunng the Pr fess onal Kfficie cy of the Hospital 
Joseph C Doane M D Phil dclphia Superintend 
eat Pbiladelph a Gene al H spital 
Standard of Surgical Efficiency George W Swift MD 
Seattle Surgeon Children s Orthopedic and Kmg 
County Hospitals 

Medical Staff Organization T T Murray \lbany 
Supenntendent Mem lal Hospital 
Relation of the Clinical Pathologist to the Medical Staff 
and the Scientific V ork of the Hospital J J Moori 
M D Chicago Director National 1 athological I ab 
oratory 
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IHE ETIOLOGY OE PULMONARY ABSCESS^ 

By MINAS JO\NNIDES MD Chicago 


FmthDplmtlSfryu 

P ULMONARY abscess may be defined 
as a localized necrosis and liquefaction 
uithin the parenchyma of the lung due 
to infection This suppuration may ha\c its 
origin either in the lung parench>ma in the 
bronchial tree or bj extension from an ad^a 
cent suppurative process The abscess ma> 
be associated with or ma> be the result of 
pneumonia and other diseases of the lung it 
ma> be secondary to aspiration of infected 
materials into the lung or it may be the result 
of infarct secondar> to infected pulmonary 
embolus It may result also from injuries to 
the chest and intrathoracic organs from blunt 
trauma bullet wounds stab wounds or from 
an extension of infection through the dia 
phragm 

UISTORICAI 

Our earliest written records of pulmonarj 
abscess are to be found m the works of Hip 
pocrates (17) who recognized abscess of the 
lung as such and considered aspiration of 
blood and mucus as the cause of the disei'^c 
He taught that a pulmonary abscess that had 
burst into the pleural cavitj could be healed 
bj draining the latter and to that end he dc 
senbed a method of thoracotomy From the 
time of Hippocrates in the fourth century b c 
no written records appeared on pulmonary 
suppuration until 15S4 v d when Schenk (38) 
called attention to this condition He is cred 
ited with a case in which he promoted spon 

V b ijfin I f Ih bmri d th C 1 I *<hool ftb U 
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taneous rupture by fomentations Baglivi (3) 
in 1696 is said to have established drainage 
by intercostal incision Other early workers 
in this field were Barry Campardon Sharpe 
and Pouteau In 1793 Gumprecht fia) pub 
Jjshcd a monograph on the diagnosis prog 
nosis and treatment of pulmonary abscess 
He states that before surgical treatment is in 
stituted It IS necessary to determine the pres 
cnee and seat of pus and the condition of the 
pleura as to adhesions 

J B Murphy (■’8) classifies the various 
etiological factors under 9 separate headings 
as follows (i) acute circumscnbed inflamma 
tion as pneumonia followed by necrosis and 
softening of the lung (46 per cent) (2) pen 
bronchitis (3) septic embolism of the pul 
monary artery or a single branch of the bron 
dual (4) rapid tuberculous caseation and 
necrosis wnth secondary infection (5) perfora 
tion of the lung by infection from malignant 
diseases of the oesophagus and mediastinum 
(6) subphremc perforations into the lung with 
retention (7) foreign bodies in the bronchi 
(8) infections following injuries and (9) sup 
purative inflammation around calcareous dc 
posits the latter either a sequence or a cause 
of the suppuration In his classification Mur 
phy makes no mention of aspiration of infected 
matcnal other than foreign bodies More re 
cent studies bear out the onginal Hippocratic 
theorv that aspiration of infected blood is of 
great importance as a cause of abscess 

y fill i p i If ISlIrti e f th q m t f lb I g 
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Clavtor Cs) m igib reported 4 c'x es wjth 
rtco\er\ In a sstuds of 7 ca&es Lord ( 6) 
f )und that in 78 else the etiological factor 
was. an operation about the upper re^plrato^^ 
tract and in 4 q per cent of the&c tiici the 
operation was. a tonsillcctoma On the bas.i 
of the e btdti tics he stated On the whole 
the impression is that ingre s of infected nn 
tenal from aboae into the deeper parts is 
rcoarded as the chiel cau c of pu!monar> 
lb ce s 

Hedblom (i ) states \spiration of in 
Iccled material appears to be a more frequent 
cause ol absce than i ^cn ralK recognized 
()t coil iderable interest and importance art 
the apparentlv relatiacl> frequent lung ab 
cesse following tonsillectoma 

Lemon ( 4) carried out a senes of expcri 
ments to stud) 4 different factors rclaliae to 
pulmonarv aspiration namcl) (i) to learn 
whether or nr t aspiration dots occur when the 
animal is inxstheti7ed (2) to discover some 
){ the factors nece arv to permit aspiration 
( ■,) to evaluate the iccidents that maj occur 
(lurm^ incsthesii and their relationship to 
aspiration and (4) to learn the result of ether 
inxsthe la on some of the recognized protec 
ti\c mechanisms of the lung The results of 
111 experiments are as follows (i) when the 
dog under amsslhesia he on a plane inclined 
it various degrees aspiration occurs regard 


less of whether the anxsthcsia is light or deep 
No aspiration occurred m non anTsthctizcd 
dogs (2) The position of the head relative 
to the tod) seems to make little if an) dif 
ference in the amount of m itenal aspirated 
f^) When there is a relativelv large amount 
of fluid material aspiration bv suction pump 
fails to prevent the downward course into the 
lung (4) In almost ever) instance the fluid 
preceded the particulate mittcr (5) When 
the head of the animal was 28 75 centimeters 
lower than the feet aspiration did not occur 
In the di cussion of Lemon s paper Hed 
blom (14) called attention to the fact that 
pulmonar) infection in man following aspi 
ration must depend large!) upon the nature 
or the virulence of the infective organisms or 
both This cvpcnmental work he continue 
ccrtaml) seems sigmhcant as supporting the 
view that most of the cases of pulmonar) 
suppuration that follow nose and throat op 
crations arc due to aspiration of infected 
materia! Vt that time the hope was ex 
pressed b) Hedblom that investigations be 
pursued in the direction of determining the 
role that dilTcrcnt tv pcs of infection ma> pla) 
in the production of pulmonar) lesions 
M)cr on ( g) in a broncho copic stud) of 
100 cases undergoing tonsillectom) under light 
general anesthesia found that the abolition 
of the cough reflex is of great importance m 
aspiration In 78 cases the cough reflex was 
itohshed and in 7 of the e cases he noticed 
blood and mucus below the larvnx In 2 out 
of the 100 cases the cough reflex was not abol 
ished In onl) 4 of this number did he notice 
blood and mucu below the lar) nx W e agree 
with M)ei^n (30) that the fulure to evpcl 
aspiraterl material is more important than the 
aspiration itscll B) keeping this factor in 
mind and causing the infected blood to be 
entrapped m the alveoli we were able to pro 
duce absce ses in ov er 70 jier cent of our do^ 
That the aspirated blood reache the ah eoli 
ver) readil) is proved also bv the work of 
Corper f6) He observed that under ether 
ana-sthesia aspiration of fluids after instilla 
tioninto the nose occurred reaclil) m do^s and 
rabbits placed in the horizontal position In 
the non am;st!ictized animal I)inj5 m a hori 
zontal position however repeated nasal 
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instillations did not cause aspiration On the 
other hand \Mth the non anxsthetized am 
mals in the acrtical posture the aspiration of 
tluids was easiU attained m rabbits but less 
so in dogs the fluid being found mainlj in the 
lo\\cr lobes Corper also found that particu 
1 itt matter such as carbon particles are found 
heaped up at the points of bifurcation of the 
iir passages with relati\el> little being re 
l lined in the aK eoU In another senes of ex 
pcrimcnts he traced the asjiirated fresh blood 
to the alveoli of rabbits as late as 4 weeks 
iftcr the intratracheal injection At the site 
of the blood localization the presence of a dis 
tinctl> palpable induration was noticed This 
was due to a proliferatu e pneumonitis occa 
sioned b> the pre scnce of blood in the finer 
j)ulmonar> subdiMsions I his induration was 
h'jund to persist longer than 4 weeks 
Herb (16) made an extensile stud> of the 
ctfccts of anxsthesia on the lungs She states 
th It ordinanlj ether is not anj more hkcK 
to produce lung complications than a local 
ino-sthetic especiallj if the ether is admims 
itred properl> She condemns the use of the 
closed mask and quotes the work of Dres«cr 
(11) who found that the ether laporwithin 
the closed mask sometimes reached a concen 
tration as high as 34 per cent while 6 or 7 per 
cent IS the strongest concentration which mav 
be inhaled without irritation to the air pas 
s igess In addition to aspiration other fac 
tors important m the production of lung 
complications are weak heart action low blood 
pressure generalized sepsis cooling of the 
bodj surface diminished lung expansion 
caused b\ pain or tight bandages and mor 
jiliinc which reduces the cough reflex 

FUSOSPIROCHAETX XND TULMONARY 
XBSCESS 

I he most fruitful research in pulmonarx 
ibsccss has been the stud> of fusospirochait'c 
\s tarh as 1866 Le>den and Jaffe ( 5) were 
inclined to incriminate a xarietj of the lep 
tothrix as the cause of pulmonary suppura 
tion In 1898 Withington (42) expressed his 
belief that bacteria ma> pla) a part m abscess 
formation He quotes Babes ( ) as sajing 
riic saprophjtcs cannot of themselxes pro 
(lute gangrene but are incxitablj as ociatcd 
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with some Other organism generally thep>o 
genic coccus Thus m 12 cases he found the 
association to be with staph) lococcus in i 
with streptococcus and m 3 an extremeh 
\irulenl pneumococcus Indeed all these 
cocci showed remarkable \irulcncc But these 
of thcmsches could onl) effect suppuration 
or necrobiosis while upon the soil thus made 
read) the saproph)tcs found a favorable con 
dition for growth Other concomitant mi 
crobes were those of diphtheria m 10 out of 
4 cases Thus giv en a rcccptu c soil which 
IS produced b\ diminished resistance in the 
lung tissue implantation of the saproph)teis 
bclicx ed to be the final stage in the production 
of abscess or gangrene 
Ihe recognition of spirochTtal pulmonar) 
gangrene as an entit) is attnbuted b\ Macs 
( f) to Casttllani who described the disease 
m 1903 Castellan! (4) himself however 
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t ites. Spirilla or splro(.h^t^ have been oc 
Lassionallv seen in bronchial discharge b\ sev 
trvl author (Eichorst etc ) but the parasitcj. 
ipparenth were present in small number:, 
onlv 

Pilot and Da\i& (35) noted that when the 
dental tartar ib examined fresh it presents 
bru h like processes having central strand 
with coccoid and fusiform bodies arranged 
ibout the terminals In the smear thev found 
large numbers of coarse and line spiroch-ele 
fusiform bacilli of various tjpes leptothnx 
lilaments and gram positive streptococci of 
the h cmolv tic or v iridans tv pe In an anacr 
)bic culture the fusiform bacilli produced a 
pulnd odor in the tissue media 

In the faucia! tonsils Pilot and Davis (35) 
found these orpani m m 1 irge numbers m 
the granular masses Iving in the crjpts nhich 
m their ippearance were like actinomvccs 
granules These bodies are found in 30 per 
cent of extirpated tonsils and at some time 
ire probablv present m all individuals The> 
appear as foul gra> or>ellow single or mul 
tiple granules from i to 6 millimeters in diam 
cter lying m the depths of the mouths of the 
crypts from which they may bo expressed 
Microscopically thev are made up of filaments 
arranged in ray like structure not unlike acti 
nomvees but certainlv with no true branching 
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thread 1 htv form i centra! haft about 
which arc small commi shipcd lusiform ba 
cilli and spiroth u i tOpCthcr with diplococci 
I he spirochxt i ire gram ncgitive and at 
livelv motile The cocci ire chiellv strepto 
cocciofvinduisorh'cmolyti tv pc the former 
often anaerobic m early culture The bacilh 
are demonstrable in smear of culture m So 
per cent of extirpated tonsils It would seem 
that a process similar to that of t irtar forma 
tion occurs in the ton il with the formation 
of spherical structures m the crvpts instead 
of a him 

That these organisms arc pathogenic and 
are not normal inhabitants of the mouth wa 
proved by Davis and 1 dot who found these 
organisms in putrid and gangrenous lesions ot 
the body particularly about the teeth ton 
sils middle ear lungs and the genitalia 
I hey reported ^7 cases of pulmonary suppu 
ration m which the fu ospirochTta: were 
found 

In addition to the work of Pilot and Davi 
we have the reports of fusospirochxtal pul 
monary suppuration by B S Kline (21) vncl 
his CO workers Pona m igo^) (36) I othwelJ 
in iQio (37) Peters in ion (33) Dick in 
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igM (lo) in 1918 the reports of Nolf 
(31) Parof (32) Thomson (40) and W eil {'41) 
From this time on quite a large number of 
reports appeared in the literature 

Predisposition to fusospirochxtal infection 
depends on manj factors but as a rule the 
patients are \\eakened b\ other causes Local 
foci such as p>orrhaa or tonsils infected with 
fusospirochait'c are of utmost importance 
Ihlot and Davis ('35) state that the normal 
lungs do not harbor these organisms The\ 
could not find them in 14 pairs of lungs which 
were free from an> infectious process On the 
other hand in certain abnormal conditions 
such as bronchiectasis chronic bronchitis and 
bronchial asthma the\ found fusospirochxtx 
in the sputum but the latter was not foul 
These organisms under such conditions ap 
parentlj lead a saprophj tic life but in the 
presence of an acute respiratory infection or 
if the general resistance is lowered these 
saproph>tic anaerobes may cause a putrid 
bronchitis and after spreading through the 
necrotic bronchial mucosa reach the lung 
parenchyma and produce single or multiple 
foci of suppuration or gangrene 
Experimental production of pulmonary ab 
scesscs has been successfully carried out only 
recently Cutler and his associates (9) pro 
duced embolic lung abscesses Aspiratory 
lung abscesses ha\e been produced by Smith 
(39) in mice guinea pigs and rabbits Within 
the last year Smiths work was carried to 
completion by the production of experimental 
aspiratory abscess in dogs by Crowe and 
Scarff (8) Duff Allen fi) and Hedblom 
Joanmdes and Rosenthal (15) Recently Pi 
lot (34) succeeded in producing aspiratory 
lungs abscesses by injecting intratracheally 
material containing fusospirochxta; into the 
lungs of rabbits and keeping the organisms 
down in the lung by using hpiodol 

EXPERIMENTS AND RESULTS 
liiiphiitalion of foreign bodies peanuts agar agar 
va y beans pcitntes We began our experiments with 
this senes because we felt that an implanted bod> 
would not be likely to be coughed up and would 
remain m the lung a sufficient length of time to 
cause the expected damage We performed 14 such 
expenments on dogs Ihc substances implanted 
were roasted salted peanuts with their inner shcU 



rj" 5 Dog jgSi (abo\e) Injection of 30 cubic centi 
meters of blow and abscess sputum on July 13 1927 fol 
io\ ed by death 4 da>s later Dog 2986 ^elow) Injection 
of 30 cubic centimeters of blood and abscess sputum on 
Jul> 13 1927 followed b> death 3 da>s later 

agar agar dry navy beans and pennies The tech 
ntque of implantation was a modification of the ont 
developed for lobectomy b> Joanmdes (19) Under 
aseptic conditions an intercostal incision was made 
Compressed air was used for the artificial respira 
tion and sufficient pressure was exerted to allow 
the lung to expand moderately An intestinal clamp 
\Mth rubber lips was used to prevent air and blood 
leakage With the lobe then immobile the lung was 
brought to the surface a small opening made in it 
and the foreign body then implanted The lung 
was sutured with a Garre suture and after thi 
release of the clamp at the hilum the chest was 
closed 

Before dosmgthechestwe examined the lung wound 
to see if it was air and water tight The ribs were 
then approximated with heavy suture and the over 
lying tissues were closed in layers 

In the 14 implantation experiments we were un 
able to produce a characteristic lung abscess but 
always obtained a thick walled cyst surrounding the 
implanted foreign body In 3 dogs we implanted 
salted roasted peanuts in 4 dogs small pieces of 
agar agar containing a small piece of lead so that 
It could be localized by the roentgen ray and in 
1 dog a penny was implanted In the 6 remaining 
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showed \ massue gangrene with an abscess m\oI\ 
ing the right lower and mediastinal lobe The ab 
scess was 6 centimeters in diameter and the lung at 
the site of the abscess was adherent to the dn 
phragm (Fig 4) There was a bilateral pltuns> 
with haemorrhagic effusion Smears from the ab 
scess showed man> fusiform bacilli and few spirilla 
gram positive diplococci and streptococci 

In another senes of 3 dogs 20 cubic centimeters 
of the same blood were injected into the lung through 
the bronchoscope and all 3 dogs died on the di\ 
following the injection Iwo howed a massiec 
pneumonia with plcunsj and effusion Ihe third 
dog (Dog 801) showed an abscess the size of a 
10 cent piece in the right lower lobe and a mas i\c 
pneumonia in the rest of the lung Smears from 
the abscess area showed bacillus fusiforms gram 
posili\e diplococcus dipblheioids micrococcus ca 
larrhahb gram negative bacillus but no spiro 
ehxtoe of \ inccnt 

Iiitrahronchial tiijechon of cilratcd tonsillectomy 
Uoodand mixed v.ilh tonsil tissue and scraptugs from 
the teeth of patients uilh p\orrhaa al colons Siv ex 
penments were performed in this group In each of 3 
dogs wc injected 10 cubic centimeters of 24 hour 
old citrated tonsillcctomj blood mixed with p>or 
rhoea scrapings and small pieces of tonsil tissue One 
dog (No 2811) died dajs after the injection At 
autopsy this dog showed multiple abscesses in the 
right lung These abscesses varied from to 5 mil 
hmeters in diameter A large abscess i centimeter 
in diameter was found in the upper right lobe This 
area was adherent to the chest b> means of fibrous 
adhesions The bronchi were filled with thick puru 
lent fluid extending into the finer ramifications The 
left lung pnsented a massive pneumonia with 
plcunsv but no effusion 

The second dog (No 810) died 6 days after the 
injection and presented a bilateral pneumonia with 
pleurisv and hxmorrhagic effusion but no abscess 
Ihc third dog (No 2809) was killed 7 weeks after 
th< injection No abscess could be found Both 
lungs were in a state of red hepatization Clotted 
blood was found in the trachea and the larger 
bronchi leading to the upper left lobe 

In each of the 3 remaining dogs of this group 20 
cubic centimeters of this mi’eture was used It is 
striking to notice that in spite of the larger amount 
)f blood used we found no abscesses in the lungs of 
iny of these dogs The blood used was from the 
same source m this entire group The patient had 
had quinsy 2 months previous to tonsillectomy On 
microscopic examination of the tonsil we found the 
characteristic fusospirochxtal combination 

Intrahronchnl injceticn of /jaj/rir contents %illi or 
uilhoul p\ofrhea scrapings bits of t cth vid tonsil 
I clomy blood during an it hminal op ration In a 
senes of 5 dogs we introduced into the lung through 
a bronchoscope human gastric contents containing 
324 free hvdrochlonc acid and 664 total aciditv 
One dog (No S03) that received 10 cubic centi 
meters of the gastric contents on May 4 1927 was 



1 1 Doi, 3017 Intrabron 1 lal injection of 30 ciil ic 
centimcte of ire h dog blood and sputum from clinical 
pulmonary abscess Death occurred in u davs 

killed on June 1927 9 days after the injection 

and at autopsv presented an abscess of the medias 
tinal lobe Of the 4 remaining dogs i died 4 davs 
after the injection and neither the lungs nor plcurv 
showed any pathologv whatsoever The 3 other 
dogs died at 2 3 and 5 days respectively after the 
injection showed an extensive bilateral pncumonu 
and pleurisy with hemorrhagic effusion but pre 
sented no abscess formation Dog 803 appeared 
very sick days before death Ihe animal was 
killed by means of in intracardiac injection of 
chloroform and at autopsy presented an abscess the 
size of a nickel m the mediastinal lobe No fluid 
or adhesions were found m the chest 
Wc tned (his same experiment in a group of 3 
nbbits and 3 guinea pigs In these animals we in 
jeeted the gastric fluid through a tracheal needle 
One rabbit that died 4 days after the injection of 
I cubic centimeter of the mixture developed an 
abscess of the left upper lobe The remaining am 
mals showed pneumonia but no abscess 

Irv 3 dogs wv. performed an abdominal operation 
while a mixture of gastric contents bits of teeth 
pyorrhoea scrapings and 24 hour old tonsillectomv 
blood was slowly injected through a bronchoscop 
into the lung In Dog 2839 wc injected 15 cubic 
centimeters of this mixture on ilav 27 19 7 and 
killed the dog on Julv 3 1927 M autopsy wc found 
a hard mass in the right upper lobe but on section 
ing wc found no fluid or foreign bodv m the center 
of this mass The 2 other dogs were killed i month 
after the injection In i dog we found no lung or 
pleural pathologv while in the other we noticed 
that the lungs v%ere speckled w ith small hicmorrhagic 
areas which on sectioning showed clotted blood 
\\e ai o noticed small bulla: in the visceral pleura 
but found no ty pical abscesses 
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In iog \ njected the dog so nfrcshiv I ttcd Ineachof^dog we injected 15 cubic cenlimclers 
bl od r It IS mixed \ith b ts of t eth from a of abscess sputum and also implanted small pieces 

p o baa p tient T enty cubic cent m t rs wer of fresh tonsil tissue One dog die! 8 days after 

lowl 1 ject d m each of these dog h Ic ab th injection an 1 at autopsv showed a pneumonia 

d miml peration was being pc form d Dog 874 of both lower lobes but no ab cess The 2 other 

a I ted on Ju e 7 10 7 and di d on Jun o logs ere kill d it an 1 o d \s after the injection 


0 \t autop V e found a bilateral p cum nia 
1 a bsces in the medi stinal lob Th other 
iog di 16 Its aft r the inj ction an I pr ent d 
lu ig or pi ural path log\ 

The xper me ts t 1 to ho that gast ic on 

te It p c wh asp rat 1 ma\ ciuse tpulmon r> 

b \\ h th r o n t an al domi al pe ati n 1 
f an mp rta c 1 th pro iu tion ol abs s of 
th lu g d pend ntir 1 \ uj n one fa I r If dur 
g n bdom nal operation the pati t mit if 
th h a I IS rai cd high r than th 1 1 of th f t 

f th nasth a du mg th s p at n s s d p 

th t tl ugh an Is ailo ngr ll x sar abolish J 

e h ond to th t are f or bl to b c s 

pr lu tl Th t th ab 1 tl n of the cough r ft 
V \ miortanlinth J iopm tofals s of 
the lung as mpr ssed upon us hen e sa\ 
p t 11\ th mu u bl d or gastre c l nts 

th t I J el d cm right up nt the mouth nh n 

th mal 8 not 1 pl\ ni thetized Morco 
I 0 e mal e int odu d a tooth thr ugh Ih 

br nch opc \s so n as th t ath w blown n 

t d th thumi t clos th open ng f th 
hr n h op Th t th \ i H wn b k rv 

pro ptl I th u h a for e that t pie c f th 
thumb d u 1 inf ct n 

ltd h I J I i f br il sp f 

pi s p ^ b p I m IX tl Aith 
nil p es I iij I d t ll 1/ sit ll pirc / 

felt Its In dog c 1 j cted 0 ubic 

nt m t of broth usponsion f pj orrheca scr p 
1 g mix d \ th sm 11 b ts of inf t d teeth Roth 
logs r k lied ^8 d \s fter the mjecti n D g 
8 b ved th inj cti n n Max 17 10 7 and 
a kill d on June 0 <527 \t autopsy e found 

mall bsc sses in the ght upper lob O s ction 
pus uded from these abscesses Dark ti Id ex 
ami tion f the scraping sho d a large number 
of sp rochit® f\incnt The sme r sho d many 
fu form bacill d phthero ds a d gram positive 
dploco Cl The second dog p es nt d no lung pa 
thologx when killed 38 days aft r the injcctio 
In ch f 7 d gs e injected 10 cubic c niimeters 
of sputum from a pulmonary absc ss patient of Dr 
H dblom The smear of th sputum sho cd the 
haracte stic fusosp rochst I combination \\ ob 
tamed abscess s n of th se dogs Dog 2890 rc 
xed the nje tion on June 8 027 and di d on 
June 0 927 \t autoj sj x found a bilat ^ 
pneum ni and an absc s of the med ast nil lobe 
th thin fibr nous adhe ons bet cn thi lobe a d 
the d phragm D g 2880 r c ix d the injection on 
June 8 97 and as kill d on June 9 927 At 

a topsy we found absces es n the left upper and 
right lo cr lobes The 5 r maining dog did not 
d \cIop ab cesses 


an 1 at autopsy neither showed any lung pathology 
The pcrccntag of abscess f rmition in these clogs 
sn t very high b aust the sputumcould Iw casil 
c ugbe I up 13 soon as th animil wok up In 
pit of the c ugh abs s s ha c oc urred in th s 
1 g If on the other han 1 we suspen led thi 
sputum in a flui 1 th t \ ul 1 be entrapped in the 
alv ll th I rcentag f absces s woul 1 naturally 
b higher hr sh blood or freshly c! tte 1 blool 
yyoull make n ideal m dium f r such c pcrimcnts 
becau e the fb n meshes y ul 1 haxc a gr atcr co 
he IV pow r in the lung d at th sam time shut 
off the iir upply f th part thu produ 1 g favor 
bl na rol 1 onditi ns Uc in d th s procedure 
m our next s ri an 1 obtain 1 an unusually high 
pt ntag of b ssts 

III bo I id IIJ hot if si J shli child 
d u eu bl d I X d 11111 p t II i f om a patient 
uiili 1 1 g ab ees Wt inj etc 1 this mixtur into 14 
kg In 10 f thes animal wc btamecl cither 
ingl o multij I bsc s s The ab esses varied 
n from a f m llimet rs to ^ c timcters 
Mihough th io r labes an i the m diastinal lobe 
tr most ceimm nl ny Ked w found them al 0 
in the uf per lob 

i) g 2oSr r cti d the injection on Julv ij 9 7 
and di d 4 da s ht r \t autopsy an absces the 
ze f a 5 nt p c w is found in th mediastinal 

lobe (h g 5) bm ars from th ab cess shox ed 

fuif rn bacilb d phther d an 1 gram negativ 
bacilli Th ab e s ruptured into th pleural ca\ 
itv and w \ 11 d oft b\ m a s of ihm hbrinous 
dh n Roth sid of the ehest \ ere filled with 
thi k blooly pus Th rc \as an acute anterior 

m hast nit s hil the pcnc rdmm as co red 

ithathick bread an I butter xud tc The lung 
cr doughy d d d not crepitate They x rc f 
d rk purpi c lor 

Dog 982 rcccixcd the injection on July 13 1927 
and died 3 day s lat At autopsy th s dog presented 

a gangren us ight lo cr lobe with a ruptured ab 
s ss the size of a si!\ r dollar Th c as al 0 a 
smaller absc ss n the upper left lobe Thcr s 
an acute fibnnopurulent [ leunsy an 1 an acute an 
ter or med ast mils Roth sides of the chest wer 
filed with bloody thick pus The left upper lob 
an 1 Ight lo xcr lobe xcre adh rent to chest x all 
Dog 2984 led lays after the inj ction \t 
autop > much the ame fin ling as in dogs 2981 and 
98 were nolle i Th med ast il lob ha 1 mul 
tipI small ab c sses 

Dog 985 d d 24 h u s fter the injection In 
additi n t gangrene of th med a tmal and th 1 ft 
loxtr lob s thcr xxas a ruptur d absces 3 by 2 
centimeters in diameter The 1 ft lo cr lobe y\a 
adherent to the chest xvall and the diaphragm 
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Uog ^986 died 3 da> s after operation At autops> 

V ruptured abscess in the left lower lobe was found 
Dog 2988 was killed 12 da>s after the injection and 
an abscess m the left lower lobe was found Dog 
089 died 8 da>s after the injection and presented 
an abscess in the mediastinal lobe Ihis abscess 
involved the major portion of the mediastinal lobe 
and was the size of a 50 cent piece (Fig 6) It 
contained a thick cheesy mass There was no tom 
munication wath the bronchus The abscess had 
ruptured into the chest cavita Dog 3017 died 1 
da>s after the injection and showed multiple ab 
scesses in the right upper lobe (Fig 7) Dog 3019 
was killed 6 da>s after the injection At autopsa 
the lung showed multiple small abscesses in the left 
lower lobe Dog 30121 died 4 days after operation 
and presented an abscess in the mediastinal lobe 
Sections from the abscess wall showed chaiactinstic 
polynuclear infiltration and microscopic abscesses 
Dog 2988 received the injection on July 13 1027 
vnd was killed on July 25 1927 An abscess m the 
left lower lobe was found Dog 3019 was killed 6 
days after the injection and at autopsy presented 
abscesses in the left lower lobe 
In this senes the majority of abscesses were found 
within the first 5 days after the injection In 1 case 
the dog when killed on the twelfth day presented 
vn abscess These findings are quite in contrast 
with the paranasal sinus experiments In these ex 
periments the abscesses were of the chronic i\pc 
whereas in this last senes abscesses were found as 
early as 4 hours after the injection The fact that 
we notice multiple as well as single abscesses m these 
aspiratory abscesses seems to disprove the conten 
tion of certain workers who assume that multiple 
abscesses are generally embolic in origin 1 he high 
percentage of abscess formation m this series is un 
doubtcdly due to the injection of freshly clotted 
blood With the formation of fibrin meshes this 
blood was entrapped in the alscoU and in the pres 
cnce of the fusospirochxlcs formed an ideal back 
ground for abscess formation 
Intrahronchial vijecUon of pure cultures of staplivh 
coccus aureus and albus mixed uilh fresh dog blool 
Fen dogs were injected with 10 20 and 30 cubic 
centimeters of the mixture Two out of the 10 died 
7 and g days after the injection The rest were 
killed at intervals from 4 to 16 days after the in 
jection No abscesses were found in any of these 
dogs We noticed however at various parts of the 
lung hard lumps / to i centimeter in diameter 
with a hard white center much like the foreign body 
reactions of other implantation experiments A dis 
section of the bronchial tree revealed a thick sticky 
mucopurulent bronchitis extending as far down as 
the smaller ramifications of the bronchial tree 
From this group of experiments we can assume 
with a reasonable degree of certainty that it takes 
more than blood and pyogenic organisms to cause 
pulmonarv abscesses in the dog Masses such as 
those we found m the staphylococcus experiments 
have been described by Corper Kretschmer and 


Lunc (7) Corper and his associates state that nor 
mal undotted blood which has been injected mtra 
trachcally into rabbits immediately after with 
drawal from the internal jugular vein is rapidlv 
aspirated into the finer air divisions where it is re 
tamed and induces a proliferative reaction on the 
part of the pulmonary tissue After all local 

pigment has disappeared there still remains a dis 
tinctly palpable induration at the site of localization 
due to proliferative pneumonitis occasioned by the 
presence of blood in the finer pulmonary division 

I nlralracheal injection of blood mixed uilh bismuth 
subcarbonale uith the animal lying in a hori oiital 
position \\c injected 50 cubic centimeters of the 
mixture into each of 2 dogs and studied the distri 
button with the ray As expected the bismuth 
diffused itself fairlv cvenlv throughout the whole 
lung WeeanassumetherLforethat withtheintrodiic 
tion of infected blood no part of the lung would be 
immune but the greater tendency for involvement 
would be m the portions of the lung to which the 
blood would naturally gravitate This is undoubt 
cdly the reason for the greater frequency of lower 
lobe or mediastinal abscesses 

COMMENT 

Out of a total of 87 experiments \\l noticed 
abscess, formation m 21 dogs or a total of '»4 
per cent Bv using fresh blood and abscess 
sputum \\c were able to obtain absce&ses in 
10 out of 14 dogs or 71 4 per cent An im 
plantation of a foreign bodv infected onl> 
with ordinary pyogenic organisms is well tol 
crated in the dog s lung A saccule is formed 
which encapsulates the foreign bod> ind thu'^ 
makes it innocuous Inlrabronchial injection 
of blood plus staph>lococcus produced changes 
Similar to those found by Corper (7) after the 
injection of pure sterile fresh blood Appar 
cntly the lung of the dog is immune to the 
ordinary pyogenes so that when it is injected 
with fresh blood we can produce onl\ a re 
action charactcnstic of the aspiration of ster 
lie blood On the other hand aspiration of 
either pyorrhoea scrapings or abscess sputum 
causes a lung abscess A broth suspension of 
pyorrhoea scrapings docs not cause a high per 
centage of abscesses Our experience was the 
same with the aspiration of plain abscess 
sputum which IS usually thick and tenacious 
and on aspiration acts x cry likely as a large 
sized foreign body It undoubtedly stays in 
the larger branches of the bronchial tree and 
IS easily coughed up as soon as the animal 
wakes up Such is our experience also with 



SUI C LM l\ M(()IOf \ \M) OBSII li ICS 


flu i ptr iti )ti of I irj,t.r forci},'' bodu uch 'i 
lilt of teeth or pieces )f irt h tm il li ut 
In not 'i in^k do„ \ ert ut ihk to fmtl in\ 
f the c fjrci^n bodies in pitc ol the most 
i irtful cirth 

Knouinj, from the txptrien l of I il )t ml 
lit eo u )rktr mith ( q) ( r ut m I St irtl 
(S) Dutf Mien (i) inrl Iltdblom Jt umi It 
md Po tntlul lij) th it tiu prt tm t t fu o 
piruhttL 1 quite imp rtint in tlu ttn! 
t lunf, ibstc Tiul Ln)uin„ tr m the ut rk 
it ( orptr ind other fhi! 11 oti till imd 

it u 'i\ into the sm ille t r imilK itit II t lh< 
hrjnehial tree and remiin there md bet >m 
Ti^im/cel ue e m i ume tint \\t hwe toxtn I 
l>)th the tel ml the (fniitim t pnpire 
the oiM ir uchinteetion \ j ir iti >n ol jn 
leete 1 tre h b! i 1 lurnu <>r m liter an 
peratun in the ni plur\n\ hi kiMn the 
liijslust iiuKitnee of p t)|criti\ lun„ ib 
et e "We hate been ible t > luplie iie elmi 
( il condilpn In inkelin Ire h bl Mi 1 uitli 
tre h absees putum n h in tu > pirnhite 
In 14 uch experiment we luxe l>ten ible t > 
bt iin m^le or muitq k ib ci t i» / 1 4 pif 
eent fl atir log In S nit )f 10 1 ubieb 
kxehpedab e t the k i n xx i uute and 
ippeirtd fr m i to f d is liter the mtri 
branehial injeeti n It 1 \trx bkth tint tlu 
inlet tun xxas o mi i\t and > mm\ ift 1 
bet mu in\ )1\ d th it flu d v liidprompth 
Such u i nat the ta e h uexer when pv r 
rim i btr q in^ were ijnrited Inler lub 
eonditnn ue 1 nin 1 in ib ce of the right 
upper I be in a do;, thit wc kilkti s eJix 
liter the injeetnn (.hnnic ib it ts al -> 
he t be n ] n luetel i i re ult of \ ehronu 
))irinaal mu Ui if tlu fu o piraih it i t\i e 
I ul pu nth in lu ilorm diphthtDi I ind 
pv ene e ul I he mtice I in the na t ol < ur 
inim il In per tent it )ur Ironlal siiiu 
experiment ut t unrl ab ee s I rmation In 
ill a e the ib ee t were laund ifitr i pm 
Im e 1 jiernd nameix i, ( an i ,o<li\ 
liter the inii ojierition J lure terns t be 
no doubt that the f u fr m the uni t It und 
it u ij mti tlu lung thu e'entualH ciu ing 
lb ee farm itir n 

1 he intr diutu n of mleetcel miternl into 
the lun doe not alu ix pridiuc ab ee se 
In a certain ] ertentage ef tbc mimal kilk 1 


I to 100 da\s after the injection no lun 
pitholo^x uhatcxerui rtxciled A certain 
pr jporlion of the c do^ showed a unilateral 
or bilitcral pneumonia of the lobar t\ pc The 
lotttr lobe imi tlu mcdi istinal lobe were 
m t frtqutnlK inxoixcd \nnthtr group of 
them {level )]>tcl gingrcnt of the Iun„ and 
linilh I certim pereentage showed ah ce sof 
i \ irxing 1 c Jm f uhx one hould ce all 
ibt t \ triitnn 1 dillicuU to tell It i po 
ibk tint the protective mechanism in tlu 
lun^ V irit with the elillereiit animal 

I he I llnviiv futor irc ol great impor 
t uue 111 (he proeluction of lung upjiuration 
» I he xb luion ol the pharxngcal and 
e u,,h rclltxe ingeiuril mtsthtsia 

ibt prt entt ot minus or blood in the 
mouth lunn„ mi tlu la 

t I he prt eiue of certim characteristic 
iniiro irgaiii m in the bin il ca'itx ffuso 
pirx b It 1 1 

4 I lu pre tn t ol ehronu infection in the 
not ni nith inl|)irini il imi e 

I he Ilmen 1 m ind tlu pin icil itatc 
>1 tlu a pirittd mileriil I hu the mailer 
the lorcign bidv the turtlur it will reach in 
tlu Ir II hill tree \ thick tcnuioii fluid 
(hit lu t I >w pieilu gnvitx IS le Iikeh 
l) 1 1\ in the lung than x thinner le s tena 
<1 u lu ivn r lluid 

0 I he a<tion t tlu eilu uhuli clear the 
Iriehev uxd branebi bx rhxlhmic moxement 

speiili immunitx m tlu lung igain t 
certim or^im m lor exinqilt the Ic ion 
th it ire n ted ifter the intr duetn n of fre h 
bio id md i pure culture it tiphvloeoccu 
lurtu and dbei ire ch iraeteristie of the one 
notued with sterile bio el It ippear that 
under ir linarx con iiinn the tiph\!ocoetu 
(lit lillk hirm ti the lun of the dog 

1 belt ion ni i\ be in le ir multiple acute 
cr thromt M hive been ibk to produce 
ehr me ih ee es b\ illiuin'^ onI\ small 
imount of pu to triil k 1 )wn tr< m the no e 
f the ilo„ into the lun^ On the other hand 

wt have I lund ih ce firmition within 4 
h ur alter the injeeti in Flu al) ec c varied 
in i/e Irom l lew millimeters to i size equal 
to (hat I s eentinuter 

5 me ab le e ruptured into the pleuri! 
euitv ind can ed i fital aeute pleuri \ with 
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lITu ion Usuall> at the site of the ab cess 
\\L tnund librinous or fibrous adhesions be 
tween the lung and the neighboring organ or 
the ehest wall 

In the acute abscesses a wall was not well 
formed but m the more chronic t\pcs wc 
lound 1 wall i to j millimeters thick and the 
lonlcnts \aried from pus to thick chees> ma 
teriil Ihe abscess docs not necessanlj com 
munieatc with the bronchus in these aspira 
tor> experiments In one experiment in which 
we o!)tained the largest abscess we could find 
no communication of the abscess with a 
bronchus The wall surrounding the abseess 
w is umformlj tough 

Ihe pneumonia that was noticed was usu 
ilK of the lobar tipc In some animds wc 
noticed a pneumonic process in immedi rtc 
neighborhood of bronchus This t> pe of lesion 
w IS of rclatix cl> infrequent occurrence 

Foreign bodies implanted in the lung m 
(iuced the development of a thick walled 
loreign bod> sac that showed no evidence of 
infection ind that surrounded this bod> vcr> 
mtimatelv This lesion was produced b> the 
implantation of peanuts beans agar agar and 
pennies 

When blood with staphvlococcus was m 
jeeted intrabronchnllj and the animal dev el 
oped lesions wc noticed a thick kernel like 
induration w ithout a soft center Fhis v aricd 
in color from red to grayish vellow On sec 
turn a hard cartilage like center was found 
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A GWGLION is a cvstic swelhnR usu 
allv occurring m close pro-nmitj to 
- joints, and tendon sheaths and con 
taming a thick, mucinous fluid The regions of 
the v\rist ankle and knee and the \olar rc 
gions of the hngera and hand are most fre 
quentlj adected 


OENESIS 

The man> hvpotheses deding with the 
ongin of ganglia ha\e added an interesting 
chapter to their stud\ The \anou argti 
ments that ha\e been ad\anced show that no 
dehnite conclusion regarding their genesis has 
as \et been reached E\en todav man\ 
accept the popular belief of the middle of the 
last centurj that the> are hernial protrusions, 
of svnovial membranes or tendon sheaths 
The following are brief summaries of h>po 
theses that have been given 

1 \ knot of tissue This is perhaps 
the oldest conception of the pathologj and 
the Greek word yayy\tov from which the 
word ganglion, comes expresses the thought 
Hippocrates (lo) refers to it and sa\s that it 
contains mucoid flesh (ti ^uS a <r p«o) ’ 

2 Pupture of tendon sheath In 1746 
Lller (4) found a ganglion adherent to a ten 
don sheath He examined it microscopicallv 
and concluded that the sheath had ruptured 
and that the fluid contained in the ganglion 
came from the sheath space with subsequent 

ealing ott of the opening made b> the 
rupture 

3 Retention evsts Gosselin (8) m 181; 
thought that they were retention cysts com 
mg from a combination of the corpuscles 

oussvnoviaux and crvptes synovipares 
(subsvnovial follicles and crypts) 
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4 Neoplasms Hcnlc (9) m 1847 regarded 
them as mucinous tumors Meckel (16) in 
1856 as serous cv sts and Hoeftman (i i) in 
1876 as synovial dermoids Ledderho'e 
(15) in 1893 m addition to considering them 
degeneration cv sts also thought that they w ere 
true neoplasms Floderus (s) in 1915 said 
that ganglia are true neoplasms arising from 
an arthrogenous blastema le a specialized 
connective tissue destined through growth 
and degeneration to form joints and tendon 
sheaths On this basis he suggested that 
ganglia be called arthromas kuettner 
and Hertel ('14) agreed that ganglia were 
neoplasms 

5 Herniation of tendon sheath or capsule 
ol joint This hypothesis was discus ed by 
\olkmann { 4) m 1882 and b> Billroth (r) m 
the same y ear The latter left open the ques 
tion of communication of ganglia with joints 
or tendon sheaths 

6 Origin from burse Vogt ( 3) m 1881 
offered this opinion 

7 Degeneration cysts Ledderhose (15^ 
in 1893 tind subsequently Thorn {2 ) Ravr 
(18) Franz (7) Borchardt (2) Hofmann (i ) 

I itsclil (20) Clarke (3) and Thomson ( i) 
advanced the idea that they were cystic de 
generations m the connective tissue outside a. 
joint 


PVTIIOLOGA 

For some vears we have been interested m 
theongm of ganglia We hav e made notation 
of operative findings and have studied path 
ological sections and the chemistry of the c) st 
contents In no instance have we been con 
vmced that ganglia resulted from direct 
communication with joints or sheath spaces 
On several occa'^ions the joint has been ex 
posed but only for one of two reasons namelv 
operative trauma or an almost complete di 
appearance of the capsule and further m 
these instances the cyst wall has been com 
plete and its contents hav e had no connection 
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1 If, I Case hi tor> 164640 \ t>'pical multilocular 

anglion of the dorsal surface of the wrist of 3 > ears dura 
on in a 4 > ear old female It was attached to the cap 
iile of tl e wn t joint and extensor tendon sheaths 


,\ith the fluid in the joint The growths arc 
ittached to capsules of joints tendon sheaths 
)r both What is left of this connective tissue 
apparently varies with the amount of de 
generation it has undergone 
We believe that the so called false 
ganglia (those communicating with joints) 
ind a similar cyst which Pick (19) found com 
municating with the wrist joint postmortem 
are also evidences of complete degeneration of 
the capsule of the joint Operative trauma 
might also produce such a communication 
The lesion consists essentially of a chief 
c>st which maj be unilocular or multilocular 
surrounded in almost ever> instance b> a 
group of accessory cavities ranging in size 
from microscopic up to an equality with the 
mam cavitj (Fig 5) The wall of the mam 
c>st IS made up of a dense fibrous tissue re 
sembling that found m the capsule of a joint 
There is often a dense smooth shiny white 
membrane lining the lumen This is simplj a 
condensation of the fibrous tissue of the wall 
ind has no special lining cells 
As a rule the c>sts are filled with a thick 
stick> colorless fluid of the consistency of 
voft jelly igelec dc pomvie) which is probably 



Fg 3 Case hi tor> 83726 \ cha ctenstc ga glon 

f the \ol r r dial regon of 4 months durat on m a 26 
\ ear-old female 



Fig 2 Case history 164640 Photo aph of specimen 
excised from case illustrated m Figure i 

of the nature of mucin ^ Rarely the fluid is 
desenbed as watery and occasionally it has 
been tinged yellow red or brown by blood 
pigment 

A striking feature of the microscopic 
picture IS the presence of what seem to bt 
areas of degeneration scattered through the 
cyst wall (Fig 7) and m the surrounding 
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A ct mpt mdtiar mthgbotthbhvi fm u 
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Fig 4 Case historv 9 522 Photo rapl of a gangl on 
of U e dorsal surface of the foot of 3 m ntl s duration in a 
1 >car-old fem le It was a p rated and injected will 
half strengtl tincture of lod ne lour xears later ther 
was DO evideocc of re appearance 
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I [ II t t ti I 

ih I I IM t) t t d tl f 

1 1 l I { I II L II I 

t 1 t II II I) 1 1 U 1 m 

I t ''i I 1 1 1 k 

ti U(. The t ir i irt >olt ind I the con 
1 tciKv ()1 m\\ muou turn r& In them tht 
ollak,i.n lilinls in tead at being {>ro'\<l -vml 
thick are bn ken uj) into line threiJ ind in 
ime pi ICC hi\c Ji ajipeircd entircK \l 




nidelv pite I irregular mtere il throiighoiit 
thi-i t in led skein ire rounded pindle 
h iped or |) hg )n il ctiK J lie ceil bodic are 
ometini f iind di tended nith \ leuole 
tlig lo) in 1 Ire iuentl\ mine [irotoplasniie 
procc e p i lut im inj, the siirroundin 
network >1 c )II ie,en tiber (Iip 9) In the t 
irta are olten t nmd I \rt,c and mall rouncleil 
j)iccs> in wliieli there are no cell and no 
libers Where lu > of the c caaitic are in 
el > c ijiproainnti in the\ nn\ be incomplttel) 
e|>araied Irom one aiuther In remnants of i 
h integrate I ejitum (I i^, b) 
llic t ob»tr\ ition iij, e t a er\ slronph 
tint there ha oe urred i mutinous dej^entra 
lion of the eolli„en in i number of 1 olated 
but do tl> ij jiroxim ited ircas in the den c 
tonneetne ti uc uijaecnt to a tendon heath 
ir the cipsulc of a joint \s the proec hi 
»d\ anted small c\ t caeitie liaxe been 
firmed and the conle cence of the e In re 
sultcel in the formation of one or more Iifp^c 
cvsteiMtiL tilled with nnicm Iheocci lonii 
mitascs that ha\e been ob tntcl in the e 
ire IS and the thicknes of the walls of mo t 
gin liisuggc t that there must ha\e been ome 
cell proUfcrition in end about the t area 
Whether this precedes the dtoencratiie proc 
css or IS coincidental with it we are not jire 
pared to saj It differs from m>\onia a true 
fibrous n«)ph m as ociitcd with mucinoti 
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<\egcnLralion both in the muHiphcit> ot loci 
and in the regular c>st formation This ob 
''Crvation leads one to suspect that the tissue 
increase IS coincidental aMlh the accumulation 
of the mucinous fluid because of the frequcnc> 
uith nhich the entire process ceases following 
its dispersal and absorption or its withdrawal 
b> aspiration 

The walls of the larger evsts ire sparscK 
supplied wath capillaries but no more so than 
the dense cipsulir tissue of ;omts In the 
looser surrounding tisaue there is usuall> a 
rather rich \ascular suppl> With great 
regulant> one imds. that the larger \essels 
hd\e \CT} small lumens due to marked 
(ibrosis of the walls Eacn the capillaries are 
often thickened Kitschl ( o) Ihorn ( 2) 
vnd others ha\e suggested that these \as 
cular lesions maj have caused a local impair 
ment of nutrition with resultant degeneration 
We feel however that this hjpothesis is 
inadequate first because such vascular 
lesions are commonlv found in the neighbor 
hood of most chronic mflamm itions where no 
‘'Uch mucinous degenerations are found 
second because patent blood containing cap 
illanes are often found passing through and 
presum iblv furnishing nourishment to these 
areas of degeneration (I ig 11) and finallv 
because the procc s often ceases following 
1 pintjon of tJie c}st contintb a procedure 
which can hardlj have much efTccl upon the 
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blood vessels Wc feel as do Pajr fi8) and 
Kuettner (13) that the vascular chinge is 
probabl). secondary to or concomitant with 
the evst formation 

Jherc is remarkablj little evidence of in 
flammatorj cellular infiltration in and around 
these lesions The usual finding is the 
presence of 1 few mononuclear wandering 
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ctll m the immediate \ icinit> of some of the 
smaller\e sels Uccawonallv issotiited uith 
trauma hamorrha^e or infection larger 
numbers, of mononutlt-ar cells and pohmor 
phonuclear Icucocjte are found to be pres 
ent 

It has been stated by some authors that 
j,angha have been found forming, in tendons 
periosteum and nerve sheaths \s vve have 
not observed an> associated with tendonsor 
periosteum w e cannot conhrm this In regard 
to nerves we have frequently observed 
bundles of hbers passing through the ana*; of 
mucinous degeneration (Tig 8) and have 
found them adherent to the radial nerve at 
the wrist but as all of these cysts were in 
close approximation to a tendon sheath or 
capsule wt felt that the nerve involvement 
was a chance one This close connectionwith 
nerves may account for the pain and lender 
ness which are often associated with «K>me 
ganglia 

We hav e not observ ed nor read of malignant 
neoplasms arising from ganjia Spontaneous 
infection of ganglia occurs very rarely \\c 
hav e nev er observ ed spontaneous rupture of a 
ganohon through the skin but one patient 
stated that his ganj,lion had ruptured spon 
laneously through the skin 
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ETIOLOGY 

>Iany authors have discussed direct trau 
ma <»ntinued or sudden hard or unaccus 
tomed use of joint or tendon and individual 
constitutional tendency as causes of gane,h“ 
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It IS difficult to conceu e of direct trauma to 
the dorsal surface of the wrist as the pnmar> 
cause of degeneration of the dorsal carpal 
ligament as this ligament is well protected 
b> overlying tendons Some patients ascnbe 
the appearance of the swelling to a definite 
trauma Kuettner (13) found trauma in 20 
per cento/ his cases On the other hand there 
are many traumata to this region without sub 
sequent formation of ganglia and it is hazard 
ous to stress this as an etiological factor 

The importance of constitutional tendency 
IS difficult to establish The fact that com 
plete CTcision of the ganglion has not as a 
rule been followed by a re appearance is not 
easily explained 

The preponderance of ganglia m the 
second third and fourth decades in females 
of slight build IS generally a striking observa 
tion The progressive diminution of the 
number of cases after the fourth decade and 
their comparative raritj m old age is also 
striking 

AN VTOMV 

Those ganglia arising from the capsules of 
joints are intimate!) adherent to them usuall) 
by a broad base so that thej can be excised 
only by sharp dissection We have not been 
able to note a defimte pedicle Tendons arc 
usually pushed aside b> the cjst which also 
becomes adherent to tendon sheaths when 
these are present On the dorsal surface of 
the wrist ganglia ma> occur on the radial 


ulnar or middle aspect In most instances 
they are found over the articulations between 
the navicular and lunate bones and the lesser 
multangular and capitate bones Laterally 
the> are bounded by the extensor longus 
pollicis and mcsially by the extensor com 
mums digitorum and extensor indicis The 
ganglia on the volar aspect of thewnstlie asa 
rule laterally between the tendons of the 
flexor carpi radiahs and supinator longus 
Here thev are m close relation to the radial 
artcr> and m one of our cases this arterj 
coursed directly through the capsule of the 
ganglion On the volar surfaces of the 
fingers the ganglia are intimatcl) attached 
to the flexor tendon sheaths usually at their 
bases and m some instances they are also 
adherent to the skin 

SVMPTOMS AND SIGNS 

The symptoms ma> be grouped under de 
formit) function and pain The swelling 
may come on gradually or appear suddenl) or 
the patient may give a history of alternate 
increase and decrease in its size Quite often 
the chief complaint is a bone out of place 
or a weeping smew About half the pa 
ticnts complain also of pain which mav be 
present onl> on use of the adjacent joints or 
ma> also radiate from the region of the swell 
mg Encroachment of the c>st on tendons 
frequentl) produces a sense of weakness m the 
fingers or tocb to which the tendons go Ihe 
sv\e!lingma) bever) large or ver> small On 
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TABLC III — TrC miENT \ND LATE REbULTS IV 
fO CASES (NEUJIUELLER AND ORATOR) 



the dorsil aspect of the wri t »nd m the 
poplittal rcoJon thc\ are apt to be largest 
ind in two of our cases the swelling wts 6 
centimeter in diameter The smallest ganglia 
occur on the flexor tendon she Uhs of the hand 
where the\ attain the size of a millet seetl or 
split pea Ihe swelling may be visibly multi 
locular (tig, i) but most frequently it is 
rounded not attached to skin but most 
commonU vttached to the deeper structures 
borne canjjlia are almost invisible and very 
difficult to palpite especially if they have not 
yet separtted tendons A ganglion on the 
dorsal urface of the wrist is accentuated by 
flexion and icc ersa one on the volar surface 
by extension Most ganglia are very tense a 
few fluctuant and some vary inconsistency 
It is sale to predict attachment of a ganglion 
tc the apsule of a joint 11 the tenderness is 
marked Close relationship with a nerve or 
bliod vessel may also cause marked tender 
nc s However ganglia which are attached 
only to flexor tendon sheaths of the fingers 
are generally quite tender 
1 oentgenograms give no additional inlor 
mation eveept to show in some instances a 
shadow m the soft parts 

\ differential diagnosis must be made from 
tuberculosis of the joint or tendon sheath 
lipoma myxoma sarcoma fibroma bursitis 
osteoma and aneurism 

xrr atment and prognosis 
Ue believe that the treatment should be 
non operative m all cases except those in 
which this therapy has failed and m which 
there are persistent troublesome symptoms or 
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deformity I he foregoing is based on a late 
follow up of 70 of our cases The types of 
therapy have been noted m the anahsis It 
is probable that complete operative removal 
of a ganglion will not be followed by a re 
appearance \\ c hav c reason to believe that 
in our operative cases m which there was re 
appearance the removal of the evst wall had 
been incomplete 1 his indicates the absolute 
necessity of careful technique under strict 
asepsis and under a general anisthetic and 
the use of a tourniquet m order to produce a 
bloodless field Prolongations of the c> st w all 
must be followed until they are removed com 
plctely Nor should anv so tailed pedicle 
be tied off Careful hemostasis should be m 
sured In the ev ent of iccidental entrv into a 
joint tiosure of the tapsule over the openin'^ 
IS not nece sary \ firm bandage over the 
wound tends to minimize the chance of forma 
tion of a ha;matoma from an oozing capsule 
Infection will not only cause potential danger 
from spread aloHo fascial planes or tendon 
sheaths but will prolong the postoperative 
course and produce an ugh scar 
Cases receiving no treatment occasionally 
give a definite history of spontaneous dis 
appearance of the ganglion This is cor 
roborated by phy sical examination Out of 12 
cases followed in this group 7 gan"ha dis 
appeared We hav e the assurance of tw o doc 
tors who had ganglia of the dor al surfaces of 
the wrists that these disappeared spontane 
ouslv Some years ago one of us (L C) 
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obscrv cd a ganglion on the ulnar \olar'ispecto{ 
the wrist which disappeared in about ^ a cars 
There are several possibilities that might 
account for this phenomenon for instance, 
the ganglion might be ruptured hy a trauma 
which was not noticed or degeneration might 
cease with subsequent absorption of the 
mucin 

Ganglia which are broken b> gradual 
pressure of the fingers or a sudden blow may 
ne\ er re appear as show n b\ 7 of the 9 cases 
followed in this group As a rule those 
ganglia connected onlj with tendon sheaths 
are easily broken It maj be impossible 
however to break those which subsequcntlj 
prov e to be attached to the capsule of a joint 
w hich hav e a thick connectiv e tissue wall and 
which are well protected b\ soft parts It is 
this t>pe which is almost alwavs tender 
probabl) from pressure on the nerves and 
blood vessels of the capsule The expressed 
contents of the ganglion are probably ab 
sorbed and there is subsequent agglutination 
of the cyst walls There are others on the 
contraiy which refill the c>st cavity with 
mucin thus causing a re appearance of the 
ganglion 

Aspiration of the contents of a ganglion 
with injection of an irritant such as tincture 
of iodine or carbolic acid gav e good results in 
6 of the 8 followed cases This treatment 
should be followed b> a pressure bandage and 
is especiallj indicated in those ganglia which 
cannot be broken and are troublesome 

Stripping baking and massage probabl> 
produce the same t>pe of trauma as pressure 
and are not to be recommended because other 
methods of treatment are more eflective 

SUMM \RV 

1 We believe that ganglia are (^sts re 
suiting from mucinous degeneration of con 
nective tissue The> occur generall) in or are 
attached to capsules of joints or tendon 
sheaths but do not communicate primanlj 
with joints or sheath sipaces 

2 The degeneration proceeds with fibnlla 
tion of the collagen fibers and accumulation of 
mucin both within the cells and in the inter 
cellular spaces This results finallj in the 
disappearance of cells and fibers in a number 


of adjacent areas These embrjomc c>sts 
coalesce and lead to the formation of larger 
cavities The cause of this degeneration 
still remains obscure but it is probablj not 
due to anj lack of vascular supply A1 
though there is evidence of cell proliferation 
we are not of the opinion that ganglia are 
neoplasms 

3 The) occur most frequently about the 
wrist joint volar surfaces of fingers dorsum 
of foot and popliteal region Ganglia are 
most frequently found in females of slight 
build in the second third and fourth decades 
We are not convinced that trauma plays a 
major rdle m their production 

4 1 he chief s> mptoms and signs are sw ell 
ing pain interference with function and 
tenderness 

5 A differential diagnosis must be made 
from tuberculosis of the joint or tendon 
sheath lipoma mj xoma fibroma osteoma 
sarcoma bursitis and aneurism 

6 Late results after various therapeutic 
measures have convinced us of the advisabil 
it> of non operativ e treatment So many 
ganglia disappear spontaneously and after 
breaking and pressure aspiration and pres 
sure or aspiration with injection of a chemical 
irritant and pressure that operative therapy 
should be recommended only when non 
operative treatment has failed and when 
there are persistent troublesome symptoms 
signs or deformity Careful complete ex 
cision of ganglia under strict asepsis and with 
a bloodless field will probably not be fol 
lowed by re appearances 
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ULCER CRURIS THE ETIOLOGY, PATHOGENESIS, AND TREATMENT' 


By II 0 McPHEETERS MD FACS Minne\polis Minnesotv 


U LCER cruns or the more commonly 
known \ancose ulcer may be one of 
the most se\ere and disabling condi 
tions of the lower extremitj Indmduals so 
afflicted are truly \ictims and even though 
healing is successful they must endure their 
disability for the rest of their lives with 1 fear 
of a recurrence of the ulceration 
The etiology is now v ery generally accepted 
to be a trophoneurotic disturbance and con 
dition resulting secondaril> to the develop 
ment of varicose veins Since the vancosed 
condition of the v eins w ith the resultant stag 
nation of fluid in the tissues is the basic factor 
producing the ulcerations we must first dis 
cuss the etiolog) of varicose veins 
The normal flow of blood from the foot is 
upward through the deep set of veins located 
among the muscles of the leg and the super 
ficial veins in the fatty tissue just under the 
skin The flow upward is accelerated (i) by 
the contraction of the muscles of the calf 
while walking and ( ) by the aepiratory effect 
of respiration The latter has often been dc 
nied >et it can be seen and has been e^pen 
mentally proved This aspiration is m two 
phases (a) from the upper extremity during 
inspiration and Cb) from the lower extremity 
during expiration Inspiration increases the 
negative pressure in the chest > et increases the 
positive pressure in the abdomen and vessels 
below the diaphragm Expiration with the 
diaphragm rising produces an aspiration with 
a negative pressure below the diaphragm 
assisting the upward flow of blood in the veins 
of the extremities This back pressure dunng 
inspiration acting on the v alv cs in the femoral 
and saphenous veins at the saphenofemoral 
junction aids the reflux flow of blood in the 
superficial set of veins 
Back pressure is further increased b> the 
intra abdominal pressure from heiv> lifting 
It is increased b> pregnancj with its mcch 
anical obstruction as w ell as the great increase 
in blood volume supplied to the iliac vein by 
the greater vascularity of the uterus (Row 
natzki and Loehr) 
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In addition to these causative factors wc 
have conflicting theories regarding other fac 
tors Sicard of the University of Pans be 
lieves that the condition can best be explained 
by a lack or absence of the endocrine functions 
of the ovary Kashamura the Japanese sur 
geon believes that they are entirely due to 
the loss of the neuromuscular tone of the v cm 
wall Von Meisen of Copenhagen believes 
varicose veins are associated with a general 
weakness of the connective tissue structure of 
the body and accompany such pathological 
states as flat feet enteroptosis varicocele etc 
Schambacher and Lederhosc belicv e that there 
is a congenital weakness of the vein walls 
Bregman believes that there is an angio 
sclerosis and phlcbosclerosis similar to that of 
arteriosclerosis as the primary factor Zinser 
and Philhp both believe that syphilis plays 
a factor in a larger percentage of the cases 
than wc have thought Some authorities 
notably Fischer Nobl Renzi Hesse and 
Schaak believe tliat the condition is best ex 
plained on the theory and basis of a former 
infection invoh ing the vein w all and probably 
embolic in nature This would account for 
the multiple segments of v ems mv olv ed better 
than any other explanation I am firmly con 
vinced that the great majonty of cases can 
best be explained by the infection theory with 
heredity as a predisposing factor 

As a result of various causes the veins lose 
their power of carrying the venous blood to 
the heart and become dilated and filled with 
stagnate blood Sooner or later the difference 
in pressure betw een the blood in the v eins and 
the fluid m the tissues is equalized Then by 
the process of stasis the tissues become w atcr 
logged and their resistance to infection or 
trauma becomes lowered because of impaired 
nutrition As a result an ideal condition for 
the development of the varicose ulcer is pro 
duced Figure i is self explanatory of this 
condition as it shows complete loss of valve 
function m supcrfiual and communicating 
V ems and the as'^ociation of venous blood w ith 
tissue saturation 
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The imniLdiatc cause of the tis tie break 
doun IS often trivial It ma> be einlwlic and 
due to infected teeth tonsils hjniorrhiids 
etc or as frequently happens it may rc ult 
from light trauma and terminate in local 
necrosis If not cared for the affected v ins 
may increase in size and number the con 
gestion n7a> increise the ulcer may penelrife 
deeper indniay rc ult in a piinfui pen a titis 
of the tibia However the prvee » miv be 
limited and cured bv prompt clheicnt treat 
ment althou^,!! the ulcer cvtlc dwavs eaii e 
much damage to the circul itu n an I nutrition 
of the tib uc and leaves the ti ue f «r more 
susceptible to ulceration Lltimitilv fallaw 
in" V irs of ulecration and liealin„ the tis ues 
become so indurated that a continuous poten 
tial state oi gangrene exi ts and ukeration 
can be prevented only with the hilp of ex 
ternal ujiport 

I \Tii(ji nc \ 

The actual ul eration begin yvith i gin 
grene and separation 0} the upcrlieiil layers 
of the skin At time the area takes on the 
ty-pical appearance rf a carbuncle \yhilc in 
other cases is a re ult of a lon„ tanding ton 
dition the ulceration extend throui^h all of 
the dermal layers In some cases the whole 
lower log ha the appear into of an extensive 
far advanced yveejung eczema 

Alicroscapic sections through the ulceration 
demonstrate that the pathology js hrgclj 
in the skin and tliat there is only an inflam 
matory reaction of the tissue beneath 

Bacteriolo^icvl examination of the ulcers 
has prox ed that there is no constant orgam m 
that may be held as a spcatic cause The 
staph> lococcub and streptococcus are found m 
all cases and are usually a sociated with other 
organisms In no instance regardless of the 
seyerity of the case has the ga bacillus or 
bacillus of gangrene been found I rofessor 
Gabor Jsobl states that he does not believe 
that there 1 any relation between the tjpeof 
infection or bacteria in the ulcerating area 
and the lowne s or rapidity y\ith which the 
ulcer heals His opinion was confirmed by 
the extensive work of Loyvenfeld on the Bac 
tcriolog\ of I ancose Ulcers which shows that 
those ulcers which heal most rapidly often 


contain the most bacteria Mj experience 
conlirm» tin ojunion 

DlFFrUCSTlXL DIXGNOSIS 

In di aissing the difTcrcntial diagnosis of 
y ancose ulcers w c must consider the s>7)hilitic 
the tuberculous the rodent (malignant) and 
the rarer forms of ulcerating conditions of 
which the most common would be actinom> 

CO IS 

r I ancose ulcers are by far the most com 
mon ulcerating condition of the lower ex 
trcmiticb and arc of all si^cs shapes and con 
ditions \ ociatcd with the ulcer there is 
Usually a well marked area of inflammator) 
rciction winch at times Will pread for several 
In hes beyond the open ulcer Jhe ulcer as 
lull as the surrounding tissue may be very 
tcnilcr The edges arc usually loping in ap 
pearance and tlic base is ordinarily covered 
with large coar c granulations and a grayish 
cxiulitc 1 he discharge may be very profuse 
\s alrcaily stated the dilated varicose veins 
with their rcHtix fiow and accompanying con 
gcstion art acttplcil a beine, the cau e of the 
variosc ulctr (Me can nearly always find 
the c large \cnous channels about the ulcer 
atmgarca Sometimes the veins lead directly 
int j and under the ulcer and in the e case a 
very j»osifi\e diagno is can be made (rij,s 
to 7 inclusivt) 

2 The sxpinlili ///err usually has punched 
out sliar{>ly defined edges which at times are 
riiscd It is ordinarily deeper than ulcers 
arising from other causes The base is dark 
red ind has large granulations which may be 
unusually large in the larger ulcers and mav 
bleed very readily l\Iuch serum exudes from 
the surface but this does not giv c the impres 
Sion of bcino pu*; Luetic iilctrs may assume 
any shape or condition In addition to the 
clinical appear nice a positive Wassermann 1 
present and often a history of the original 
infection is obtained 

3 The liibcrculaiis ulcer is uncommon on 
the lower extremities The edges are usually 
undermined Some authors st ite it has a tend 
ency to progress with an irregular border 
outline giving the impression at times of a 
half circle but this is not a tuberculosis char 
actcristic I he ba e is seldom red and granu 
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lating 'IS in the luetic ulcer but more frc 
quentl> is covered with a grajish necrotic 
exud'itc It IS thought that the tuberculous 
ulcer IS always secondary to tuberculosis else 
w here An activ e tuberculosis w ould of course 
be a definite diagnostic sign 

4 The rodent or malignant ulcers are m 
frequent on the lower extremities although 
common elsewhere the> are found in older 
patients and do not have the local inflam 
matory reaction which is seen with varicose 
ulcers There would be no varicose veins ex 
cept as a coincidence and there would be no 
response to the usual treatment With a 
negative Wassermann no sjmptoms or signs 
of tuberculosis and with no response to the 
usual ulcer treatment a biopsy should be 
made to confirm the diagnosis 

5 Trophic ulcers can usuallv be diagnosed 
without difficult) after consideration of the 
clinical historv of the case 

6 The actinom\coUc ulcer starts as a nodule 
subsequent!) breal ing down leaving a nec 
rotic base with scattered )clIowish nodules 
This type of ulcer is very rare and is seldom 
seen except m hide handlers etc The diag 
nosis would be suspected when cure had re 
sisted all treatment Curcttings should be 
made from the ulcer ba«c with examinations 
for the ra) fungus 

TRE VTIIEM 

The results of treatment of ulcer cruris hav c 
alwa)S been unsatisfactory Ointments and 
lotions are legion and include those used by 
the Indian healers the miracle men the pro 
fcssional quacks and those emplo)ed today 
by the profession Silver nitrate is b> far the 
most efficient of all although any ointment 
supported b) a bandage may prove useful 
The Unna cast is I believe the most effiaent 

Boynton s adhesiv e strapping for support 
directl) over the ulcer has many advocates 
and IS often efficient due to its support of and 
pressure on the granulating surface 

Pondorff favors the vaccine treatment It 
IS bcliev ed that an autovaccine made from the 
organisms infecting the ulcer area is of much 
value La dc Gaetano and several other 
authorities on the subject believe that the 
results obtained following the use of Boynton s 


adhesive strapping or with the Unna cast are 
due in large measure to the softening of the 
tissues b) the continued local bathing b) the 
secretions of the ulcer with a secondar) re 
absorption and autovaccination from the bac 
tcria present It is probable that such is ac 
tuall) the case and that this is a large factor 
in the good recovery obtained in some of the 
extreme cases 

In the past the surgeon has felt that oper 
ation is necessarv and has devised all sorts of 
procedures having as their goal the correction 
of the defective circulation A common oper 
ation IS the Schede multiple circular incision 
The surgeon here attempts to cut and ligate 
all vessels of the offending and superficial 
group of veins Babcock advised stripping 
the main vein with his speciall) devi ed strip 
per Charles Mavo improved on this and 
toda) his IS a popular method and has fre 
quentl) given good results Some raise the 
fat from the deep fascia from one Schede m 
cision to another thus hoping to break all the 
communicating v ems This is efficient if there 
isonl) a plexus present but if the condition is 
extensive and scattered it is almost useless 
Other surgeons hav e made long incisions from 
groin to ankle removing the long saphenous 
with Its side branches but an unsightl) scar 
results and recurrences have been frequent 
Some have made circular incisions about the 
ulcer hoping to break all v enous suppl> These 
methods entail prehminar) bed rest with cle 
V ation for the badl) infected cases Operation 
IS contra indicated until the condition is 
brought under control 

The injection of sclerosing solutions is the 
most modern and efficient method of treat 
ment when the v eins are the chief cause of the 
ulcers It accomplishes better and more thor 
ough results than the operativ c treatment and 
has the added adv antage of not necessitating 
hospitalization ana,sthetization bed rest loss 
of time from work n^k of infection and e\ 
tensive operativ e incisions When the proper 
technique is emplo) ed no disfiguring scars 
follow this treatment and there is less danger 
of embolus than from operative procedures 
The injection treatment can be started at once 
in cases of badl) infected ulcers and the results 
arc thereb) hastened 
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The technique of the injection is simple in<l 
folloivs the method of Lmser Sicnrd NobI 
and Non Meisen I h^ee added the use of \ 
tourniquet so that temporanl> the solution 
NNill be retained localh and the sclerosing eficct 
will be insured I use a 20 per cent salt solu 
tion for all extensive ca es the 60 per cent 
and 76 per cent calorose for the isolated \iriv 
NNhich IS often left alter the use of the salt 
injection or in cases in which there is one long 
\ein with a di tmet positue rrendclenburg 
ind the jO per cent and 40 per cent sodium 
salicylate in the occasional cast that docs not 
respond to salt or calorose I haxe usetl i 
per cent mercuric chloride in 3 cases during 
the past year because the veins resisted the 
sclerosing effect of other solutions Tor each 
solution there is a definite indication ind a 
definite characteristic reaction some reactions 
being more extensice than others The most 
important point in the technique is that the 
injection musi aluays be unlhin the lumen of 
the vein This is absolutely imperative m 
order to avoid sloughs and complications 
\\ith the proper technique and proper choice 
of solution the ideal results are obtained 
(higs 8 9 10) 

When the affected veins have been de 
stro> ed and the arculation has been corrected 
the ulcer heals quicklj under routine treat 
ment This is accomplished bj the method of 


Rodolfo Klapp of the Clinic of Berlin with 
the additional use of a large rubber sponge as 
adviswl b> Professor Nob! In the case of 
large ulcers skin grafts are made at the 
proper time The rubber sponge aids in givin 
the needed support to the leg and by elastic 
compression forces the excess fluid from the 
tissues at the «nmc time rcmov^ng the con 
tinued stagnation of fluid in the ulcer area 
The method now used is as follow > 

1 Inject and sclerose all veins as fast as 
the> can be found 

2 Appl> silver nitrate locallv the strength 
of the solution depending on the tv pe of gran 
ulations present 

< Cut a good grade of rubber bath sponge 
o as to cover i inch be>ond the edge of the 
uktr 

4 Cover the ulcer with gauze fluffed for 
better absorption 

5 \ppl> the cut rubber sponge over the 
ulcer 

6 Cover all with two lajer# of glazed cot 
ton wadding which is impervious to the dis 
charge and helps keep the bandage clean 

7 Bandage the leg with a good grade of 
cotton elastic bandage similar to the Ace 
and prcfcrabl) 4 inchci) in width This is put 
on from knee to toes and as tightlj as it can be 
w rapped 

8 Change dressings everj to 3 da>s as 
ncc<led for comfort and care of the discharge 

9 Continue the rubber sponge pressure 
until the ulcer has compltlelj healed 

10 At the proper time judicious use of skin 
grafting will verj matenallj shorten the pe 
nod of healing This however should not 
be done until after careful and complete scle 
rosing of all the offending veins and complete 
elimination of the Ijmphangitis and extensive 
tissue infection about the ulcer have been ef 
fccted The ulcer bed should be carefullj 
prepared as for an> skin graft 

n In all cases as soon as the ulcers have 
healed put on an Unna cast for continued 
support This is mosl essential m cases in 
which skin grafts ha\ e been made and must be 
applied before the patient leaves the bed 
Change this cast everj 2 weeks at first and 
then ev cr> 3 to 4 w eeks In all extensiv e cases 
this must be continued for a long time either 
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Figs to 7 Sf 0 V ng the mtimalc relation of \ein to tl e ulcer In Fig 6 i 
hownafungu infection of ec cmatoid tm„worm on the foot anti legwhi h often 
compl cate tl e ulceration 



b> casts bandage or the elastic and rubber 
stockings In some cases the patient needs 
this support the rest of his life in order to 
a\oid a recurrence 

Man> men ha\e associated calcium im 
balance i\ith ulcer formation but so far at 
tempts to correct this ha\e failed I believe 
that the use of the average parathjroid c\ 
tract b> mouth is useless Of late I have been 
using paroiden h)podermically tuice a daj 
This IS thought to be the active hormone of 
the parathyroid gland prepared according to 
the techmque of Dr Adolph Hanson of Fan 
bault Minnesota The cases as yetarc too few 
to report but blood calcium checks show a 
marked increase of calaum content under its 
use and I feel that the cases have responded 
more rapidly than have case in which it has 
not been employed 


COilPLlCVTIONS 

I Com/>licaUo>is assoaafed d.tih the tdeerat 
tug condition itself a Ihe most common 
complication associated with varicose ulcers 
aside from the coincident phlebitis and Ivm 
phangitis locally is a pruntis w hich at times e\ 
tends over the whole lower leg This at times 
IS very resistant to treatment and frequently 
recurs It is best cared for by two applications 
each day of Rurrough s solution diluted i to 
lo This is a solution of aluminum acetate 
plus a small amount of acetic acid Some 
advise the use of the aluminum subaectate in 
an 8 per cent solution and then diluted i ounce 
with 500 cubic centimeters of water Phis is 
applied in the form of continuous wet packs 

b A fungus infection similar to vihat 
StndJcr calls eczematoid ringworm and 
caused by the epidermophy ton fungus This 
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The technique of the injection is simple and 
folIo^\s the method of Lmser Sjcard NobI 
and \ on Meisen I ha\ e added the use of a 
tourniquet so that temporarily the solution 
mil be ret lined locally and the sclerosing effect 
will be insured I use a 20 per cent salt solu 
tion for all extensisc cases the 60 per cent 
and 76 per cent calorose for the isolated 'anx 
whi h is often left after the use of the salt 
injection or m cases in which there is one long 
vein wth a distinct positue Trendelenburg 
and the 30 per cent and 40 per cent -Kidium 
salicylate in the occa lonal ca e that does not 
respond to salt or calorose I ha\c used i 
per cent mercuric chloride in 3 cases during 
the past year because the veins resisted the 
sclerosing effect of other solutions For each 
solution there is a definite indication and a 
definite characteristic reaction some reactions 
being more extensue than others The most 
important point in the technique is that the 
injection must aUays he iitlhtn the lumen of 
the \em This is absolutely imperative in 
order to avoid sloughs and complications 
With the proper technique and proper choice 
of solution the ideal results are obtained 
(Figs & 9 10) 

When the affected veins have been de 
stroy ed and the circulation has been corrected 
the ulcer heals quickly under routine treat 
ment This is accomplished by the method of 


the additional use of a large rubber sponge as 
advised by Professor Nobl In the case of 
large ulcers skin grafts are made at the 
proper time Therubberspongeaidsingivin 
the needed support to the leg and by elastic 
compression forces the excess fluid from the 
tissues at the same time removnng the con 
Unued stagnation of fluid in the ulcer area 
The method now used is follows 

1 Inject and sclcrosc all veins as fast as 
they tan be found 

2 Apply silver nitrate locally the&tren<'th 
of the solution depending on the tvpe of gran 
ulations present 

3 Cut a good grade of rubber bath sponge 
so as to cover r inch beyond the edge of the 
ulcer 

4 Cover the ulcer with gauze fluffed for 
better absorption 

5 Apply the cut rubber sponge over the 
ulcer 

6 Cover all with two lay era of glazed cot 
ton wadding which is impeAious to the dis 
ch irge and helps keep the bandage clean 

7 Bandage the leg with a good grade of 
cotton elastic bandage similar to the Ace 
and preferably 4 inches in width This is put 
on from knee to toes and as tightly as it can be 
wrapped 

8 Change dressings every 2 to 3 days as 
needed for comfort and care of the discharge 

9 Continue the rubber sponge pressure 
until the ulcer has complelelv healed 

10 \t the proper time judicious use of skin 
grafting will very materially shorten the pe 
nod of healing This however should not 
be done until after careful and complete scle 
rosing of all the offending veins and complete 
elimination of the lymphangitis and extensive 
tissue infection about the ulcer have been ef 
fected The ulcer bed should be carefully 
prepared as for any skin graft 

11 In all cases as soon as the ulcers have 
healed put on an Unna cast for continued 
support This is west essential in cases m 
which skin grafts hav e been made and must be 
applied before the patient leaves the bed 
Change this cast everv 2 weeks at first and 
thenevery 3 t 04 weeks In all extensive cases 
this must be continued for a long time either 
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by casts bandage or the elastic and rubber 
stockings In some cases the patient needs 
this support the rest of his life m order to 
■wotd T. recurrence 

^Ian> men have associated calcium im 
balance with ulcer formation but so far at 
tempts to correct this have failed I believe 
that the use of the average parathyroid c\ 
tract mouth is useless Of late I ha\ c been 
using paroiden h^podcrmicall) twice a day 
This IS thought to be the activ e hormone of 
the parath>roid gland prepared according to 
the tcchmque of Dr Adolph Hanson of Tan 
bault Minnesota The cases as vet are too few 
to report but blood calaum checks show a 
marked increase of calcium content under its 
use and I feel that the cases have responded 
more rapidlj than have case in which it has 
not been employed 


COVIPLIC mONS 

I Com^ficafions ossociakd uiffi the ^llccrat 
tug condition itself a Ihe most common 
complication associated with varicose ulcers 
aside from th( coincident phlebitis and Urn 
phangitis locally is a pruntis w hich at times ex 
tends over the whole lower leg This at times 
IS very resistant to treatment and frequently 
recurs It is best cared for by tw o applications 
each day of Burrough s solution diluted i to 
lo This is a solution of aluminum acetate 
plus a small amount of acetic acid Some 
advise the use of the aluminum subacetate in 
an 8 per cent solution and then diluted i ounce 
with 500 cubic centimeters of water This is 
applied in the form of continuous wet packs 

b A fungus infection similar to what 
SlncUer calls eczematoid ringworm and 
caused by the cpidermophy ton fungus Ibis 
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\ n the tiu Ii a>rnilic»l ki« ntir the 
V ih i ot an I bttwicn the toe \t 
t •** ih \\f )lt km will form hrj^c \cr\ 
ter ’ r {uiniul bith lillc<i with i tnn lucent 
l! i In extreme ex e the touph skm be 
e'ome> whitened and rmctrileeJ xml will j)ccl 
m larxe area Ici\in;» a <5ccon<hrx mftcleel 
ba e I h. condition is al o be t treitcel b> 
the Ilurrou h solution At time it i»\cr> 
riM tint indmu t be treated per i tentiv and 
tnn;:entl\ with omt ointment such is Whit 
Hell ointment Ihis is a prcparition of 
ilicxlic acid “ind ben70ic icid iml In a 
marked kcratoUtic ctTcct 1 ecurrtnee are 
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2 CompUcalioiis a^soaalci dtth Ihc vmc 
lion (rc ttmau a Ifptrna cular injections are 
carelcssl> made i slouch will occur especialh 
when the salt the sodium salicjlate or the 
bichloride solution is used It is not o con 
slant or severe with the calorose of Nobl or 
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Iig 1$ Mr I M Sfowinj, condition before and after 
treatment 


dn> of the sugar solutions If a pen\ enous or 
extra\ enous injection has been made the first 
and immediate sensation ill be a sc\ ere burn 
ing at the point of injection Three or 4 mm 
iites later a definite arcumscribed blanched 
patch ^Mll appear Withm 10 or 15 minutes 
this patch assumes \cr> defimtel) circum 
scribed bluish gray discoloration Ihis is 
absolutelj pathognomonic of an extravenous 
infiltration of the salt solution If the intiltra 
tion has been made more deeply this sign ^\lll 


not appear until later and the burning sensa 
tion must be considered sufficient evidence to 
institute corrective treatment If this is al 
lowed to go untreated for 24 hours this patch 
will have assumed a bluish black discoloration 
with the lormation of a large vesicle over the 
entire area Pollowing this there results a 
dr> gangrene which terminates m a slowlj 
healing ulctr Extensive infiltration of the 
area with normal saline at the first indication 
of this sign so as to care for the excess salt 



l ig 16 Ti 17 Tig 18 Tig 

lit, 16 John D V 1 ico'ie \eins and uker before treat 
m nt December 3 :o2 

l»E 17 n I) Vancoe ulcer after treatment 
Januarj 30 1928 

tigs 18 and 10 Mr \ V\ Varicose ulcers and healed 
r g 20 I rank 1 \ aricose ulcer 1 efore treatment 

Vugusl 4 2927 


Tig O Tig 21 Ilg 2 1 1 23 

Tig 21 TrariLP Varicose veins and ulcer after treat 
ment Januarv 31 1928 

Fig 2 I rank S \ arico e ulcer before treatment 
\o\cmbef 8 19 7 

Fig 3 Frank S Var 0 e ul er after t atment L\ 
mean of vein injection and ccondary k n graft Janu 
arj 31 1028 
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injcctL 1 will 1 id th 1 II h in I iliniinaU 
i \tr\ lii tr t m} lu iti ii whuh «ill» 
proper te(.hnH|ut h ul i n l lur Ihi i i 
pjitnc khirKlcri ti i) lili ii r*. tilling 
Irom i pcm i tulir inn li n >1 o per cent 
lit &c!uti)n ml i j>r<.\ i.nt ibli l>\ in c\tcn 
si\e inliitritnn ! n rmil dime in the in 
vsKecldrci St rile t\at<.r li i Ixtn tmplovc I 
for thi-) coniiti jn 1 ut c gre ittr pain uul i 
mart. c.\ttn i\(. rtictini luring thi following 
48 h 3 ur \ imil ir rkiitioH (itxtiop follow 
ing ipcriscniu inicLtim of 3 hum bilicjl ite 
or bichlon It cl mcrturi Iht mjtclnn of 
normal saline haweicr dot n t j>rt\tnt the 
development of the si lu h and ^ingrcnc when 
these olution art ii ed \\ hen i vlmigbmg 
gangrenou area dot devtlip jti ht ( trt tttd 
b) surgical rcmivil 24 h3urs foil wing the 
injection Tht ti suts ire then brou ht lo 
gethtr b\ an immediate tlosurt and prinnrv 
uture The edges shoul I bt re tnforetti txiih 
b> suture ind adhe ive strijiping riii pro 
tedure however should be done undtr the 
most meticulous aseptic tonditions I at 
tempted tin m one ca c at the dis])tn lo 
where we were not prepared to ilo major ur 
gerv and untortunatelv a trcptococcic \ind 
in infection resulted and later developed into 
i streptococcic septicamia followed b> death 
of the patient 

b -Vscending themical phlebjli at times 
occurs following injection I believe this tan 
be uvplained b) the fact that the commumcat 
ing V alv es function normallj and the reaction 
of the injected tis ues merelv proceeds up the 
aphenous vein to the saphenofemoral junc 


tion simil ir to the dosed end of a water pipe 
However this is exactly what I wish to have 
occur and the condition no longer causes anv 
conrtrii If it were an tiijcctioiis thromho 
phlebitis then 1 would worrv but as Ion asl 
tcel that mv technique has been perfect and 
no infection has occurred I am happj to have 
this iinding When infectious thrombophle 
bitisdoe octur however the Ihieh should be 
upjHjrted bv strappings of 4 inch strip of 
idhtsiv e so as to make the patient more com 
fort iblc and to help quiet the reaction 

< I rue stajihvlococcus infection with ab 
tt s formation at the itc of the injection ami 
in the largt loop ma\ occur as the result ol 
inefliaent sterilization at the itc of injection 
or extensive infection through the ti ue 
from a sloughing ulcer I he two latter com 
pile ition howev cr can be avoided and with 
the proper deti ion and technique at the time 
of the ojicration hould not occur Iheein 
fections are verv tender and must be opened 
and drained Large hot wet fiacks ipplied 
to the infected area quiet the jiamful condi 
tion quitklv 

fills report 1 based on the cart and treat 
nient of J4S cases af varico c veins of which 
Oj h IV e had ulterating complication 

SLVtvniV VNU CONCLO IONS 

1 Uker cruri is the end re ult of tin 
trophoneurotic di turb uite m the leg and loot 
result int Irom the tagnation of blood erum 
in the tissue tcondarv to vanco e vein 

I he attempt to eure the uletr lirst and 
the veins second is wrong, both in tlieorj md 
practice 

j file Varicose veins are oMiteritid nr 
better b\ the injection treatment than bv 
oper ilion 

4 1 ht supportiv c b andage for the affected 
extremit> with the rubber sponge pre 
over the ulceration is the oldest and vet the 
most efficient treatment of the present dav 

5 Judicious emplojmcnt of the skin c.raft 
at the proper time greatlv shortens the period 
of healing 

6 \11 the long standing ca e vvitli exteii 
sive involvement must have continued suj 
port for lotVc periods of time to avoid recur 
rence 
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I The duration and extent of the support 
must be decided in each indmdual cose 
8 rin’iU> b> the use of the described 
technique aU \'iricose ulcers ctn be healed 
and kept healed If the> cannot it means that 
the operator has not been keen enough to 
locate the \ ein \\ hich causes the condition and 
which IS often under the ulcer bed or that he 
h lb been negligent m giving the extremiU the 
necessar} lasting support 

l \ 1 h (0 ihant Dr Louis Dunn for his many alual le 
and helpful criticisms in the preparation of tJ is artiJe 
I also ni b to actnowledRC the \aluabie assistance of 
Dr Ca I O Rice of the Out Patient Department of the 
Mmneapcil General Ho pital ishere mostof this vrorkl a 
1 eefi dr ne 
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uijetted will i\ li (he 1 u li iti i tliminatc 
a \tr\ <U tre mu <. mp'i lO » ' hi h wilh 
proper ttthni [ue h nit I ii t ur lln i a 
pojti\e chancteri ti nditi n n iiltinj? 
from a pen i tul ir iin <.ti n I o jnr t nl 
'I'vU solvUioii mu! 1 \ r \ m vl !«. l>\ an exten 
iNcmhltntnn I i rnitl tlin m the m 
Nihcdarea Stenk w il( r h been cmplojcd 
for this con liti n ijut n r Utr pain iml i 
more cxien im r i ti n lunn^ the tollowim. 
4b hour \ mill ir re i ti ii ckvel ip follow 
infcapen\enni mi tun i jdmm »ilic>litc 
or bichlori le 1 im.rtur\ Ihe injection of 
norm'll lime Inwt cr lent prexent the 
<le\elopmeiU f th I ivh aiul in^reneixhcn 
the c <;olutK n an utl When a louMun^. 
gangtenou arei cko liMi jj) itj best ireiieel 
in surgical rtni x il 4 hour followiji the 
injection Jh ti uc irt then brought to 
^cther b\ an inimt h itt ilo urt ami prim irj 
buturc Jhc eii^c bhnilci be re tnlorced both 
b> uturc aii'l iclhc ix c ^lrappJnt, This jiro 
ceefure howe tr houid be done un Icr the 
most mitirulous i<,eptu. eondilions I at 
tempted thi in me ta t at the dispcnsarx 
where wt were lut prep ired to do major ur 
gerx ind unDrtunatelx a ^trcplou)tClc xintl 
anb infection re ulted anil later dex eloped inl> 
i trtptocoecic septicamia followed bx death 
jf the patnnt 

b \stending chemical phlebitis at time 
occurs lollrccing injection I belicxc this can 
be explained bj the fact that the communicat 
ifif, laiccs function norniallv and the reaction 
ot the injected ti sues merelj proceeds up the 
saphenous \cin tj the saphenofemoral junc 


tion imi) ir to flic do td end of a watcrpipe 
Hoxvextr tins is exactlj what I wish tohaie 
occur and the condition no longer causes aw 
conrem If it xicre an infuitoiis thromfo 
phlebitis then I would worrj but as Ion a 1 
fed that m\ technique Ins been perfect and 
no infection has occurred I am happ3 tohait 
this findin^ U hen infectious thrombophle 
bitisifocs occur howexer the thigh should bi 
supported b> strapping, of 4 inch strips of 
ulht ixe so as to make the patient more com 
fort able and to hclj) quiet the reaction 

( I rue staphjlococcu infection with ab 
sctss formation at the site of the injcetion and 
in the lar|.c loops nn\ occur as the result of 
incflicitnt stcnlirUion it the itc of injection 
or extensile infection through the ti ue 
from a sloughing ulcer 1 he two latter com 
jilicalions howexer can be axoulcd and with 
the proper decision and technique at the time 
of the opcntioii houUl not occur Oic e la 
feclion arc \cr> tender and must be opened 
and dnmed I irgc hot wet packs applied 
to the infected area quiet the jiunful condi 
tion quickK 

Ihis rcjiort is ba ed on the care md treat 
ment of j4i> case nf x irico t xcin of which 
hj haxe had ulcerating compUcalion 

‘sUXfMllV \SD CONCIUSIONS 

t Ulcer cruris is the end re ult of the 
trophoneurotic disturb mcc m the k" and foot 
resultant from the stagnation of blood truni 
in the tl sue setondarx toxancoexem 

2 I he ittemjit to cure the ulcer tir t and 
the \cins cconcl is wrong botji in theorx and 
practice 

^ Iht xanco e xeiiis are obliterated fir 
belter bx the injection treatment than lx 
operation 

4 I he uj)j)orti\e bandage for the iffetltd 

txtrtraitj witli the rubber sponge jires ure 
oxer the ulcer ition is the oldest and xet the 
iHosl efficient treatment of the present da\ 

5 Judicious omplojmciit of the skin ^rdfi 
at the proper time grcatlx shortens the period 
of healing 

6 All the long standing cisc with exten 
sixe inxohcment vtiisl haxe continued suj 
port for long period of time to uoid recur 

rence 
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f The duration and extent of the support 
must be decided m each indmdual case 
8 Fmalh bj the use of the described 
technique all varicose ulcers can be healed 
and kept healed If the} cannot it means that 
the operator has not been keen enough to 
locate the \ cm i\hich causes the condition and 
which IS often under the ulcer bed or that he 
has been negligent in giving the extremitj the 
neccbsar} lasting support 

I WT h to thank Dr Louis Dunn for his manj \aluab!c 
and helpful cntici ms m the prepa ation of thi article 
I al o ish to ackno^N ledge the \aluable assistance of 
1 ) Carl O Rice of the Out Patient Department of the 
Minneapolis General IIo pital where most of this wo khas 
I e n done 
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SUROFRY G\VICOIOG\ AND OBSTEIMCS 


ACUTE THiROIDITIS 
A Stud\ of Sixt\ Se\fv Casfs 
li c C ULRinss B<: MD Pilad l IV 

UpmfK*- fPyl <d boni 


i%CUTL thyroidUl with or without 
/ \ abscess formation occurs commonl\ 
■L V enough to warrant careful stu(l> “^o 
that its presence ma> be diagnosed and 
proper treatment instituted \lthough it is 
regarded as a rare occurrence bj man\ 
authors I ha\ e found o\ er 200 cases reported 
in the literature Kobertson (33) in iqii 
reported 96 cases Hagenbuch fiO) in 19 t 
reported 43 cases and I have selected 07 out 
of over 80 cases which have occurred or have 
been reported during the last decade Fur 
thermore man> of our clinicians do not hnd 
time to record their experiences m literature 
so that the tendency is for onl> a minor 
proportion of ca es of anj disease to be pub 
lisbed It this be true acute thvroidUis is not 
i rare a malady as the medical profession 
has been wont to believe 

attention was hrst drawn to this 
lisca c when I was called upon to treat the 
tollowing case I report the matter here m 
detail because it has manj interesting feature 
which will be discussed later in this paper 
and because it is onl> fair to future students 
that concise but accurate case reports be 
given so that those wishing to accumulate 
data can have material with which to work 

The pall nt vas a fern le ged 77 \ea s who 
omplaaned of a painful swell g the neck For 
many \ca she had had a mall lump \ the 
ter r part of the n k about n the midl e 
gion of the thyroid isthmus Thi h d not caused 
\mptoms u til 5 days before dm ssion to th 
hosp tal vvh n t b gan to enl rgc and become pa n 
ful The sw elli g spread to the right side of the n ck 
nd the pa radi ted b k to the ear Turpentine 
poultices w re applied but did not give relief The 
ell ng b ame mo e marked but there w s no 
t rfer nc with r spiration or deglutition no 
ugh nd no hoarsene s There were no symptoms 
f h\pe thyroid sm 01 hypothyroidism Tv o v c ks 
b fore admission the pat ent had had a head cold 
nd pharv git 0th rwise the card orespiralory 
history was negative The gastro intestinal history 
as al 0 negat \e The patient had suffered from 
trequenev and no tuna for some time but there 


was no burning hrematura or pyuria She com 
plain d of polydipsia Ih family history was 
n gative for thyroid di turbine 

IhysicalcKanunatton r al da poorly noun hed 
elderly woman with a red sv clling 5 centimeters in 
diameter low dow n in the neck anterior in the mid 
I nc The tumor was si ghtly tender a d tense and 
gi as sation of fluctuation The process seemed 
toe Und into both lobes of the thyroid gland par 
ticularly the r ght lobe There was posterior d 
(lac ment of the large vessel on the right sid 
S alio I g as cosy and pa nicss and caused the 
swell g to mo e antcnorly but not up and down 
There as no etophthalmos E ammation of the 
ch St and abdomen vva negative There was no 
d fo mitv of thei tremities no tremor of the hand 
o I Sion of th skin no bone tender ess Th 
r ll xes ver normal Th pane t temp ratur 
as 008 d grees F pul 0 and r spiration 6 
fh bio d count sho v d 4 050 000 r d blood c II 
t per cent harmoglob n 18000 leucocyt s and 87 
per c nt polymorph nucl ars The urinvly 1 
sh e I a h avv loud of sugar no ac t i an 1 
d V t c a id jr 6 milligrams per cent blood sugar 
ji 7 mill grams per cent blood ur a The ba al 
m labol m as ( 1 s y 

\ d agno IS of acute th\ro ditis with suppurat on 
an I diab tes was ma Ic 

\n i c I \ s 0) plied for the night In th 
mor 1 g the p ticnthads \c p n dyspnaa a i 
a h tl g r spiration an 1 was coughing up small 
amounts of bloody mucus There was pain on 
svvallo ving 

Op rat n u der novocain local anxsthcsia s 
perform d al once \ small transverse incis on was 
mad over the s cilingm themidline After the skin 
and subcutaneous tis u s had been opened an 
explorat > puncture was made and a thin ser 
sa gumous flu d as obtained The transv rse me 
son was then e tended the anterior plane of the deei 
fascia was split longitudi ally and the sternothyroii 
and sternohyo d muscles were retracted laterally 
e posing an bscess wall This was opened and 
quantity of blood serum burst forth under pressur 
f Ho ed by thick yellow pus The abscess cavitv 
was f und to extend o t to the d ep vessels 0 
itherside Oe rubber dam as inserted Cultu 
showed the pr enc of staphylococcus aureu 
The onv^esc nee v as lo g and stormy Th 
diabetic condition was hard to control m spite of 
the f ct that the wound \ dra ning freely One 
week after the operat on the patient develope I 
an erysip las of the face the process apparently 
start ng near the draining sinus and extending u( 
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I ig 1 Tissue rcinovetl it Qpention lo\m necrosi 
of glandular tissue will some colloid till pre ent in the 
d generated acim 


over the nose and cheeks The sinus drained a 
treat deal of pus Ten days liter the or>sipclas hid 
cleared up the sinus was still draining pus and the 
diabetic condition was fairly well under control 
Iwo da>s later however the patient developed a 
chill and the temperature rose to lo^ degrees \ 
bloodv diarrhcea started and lasted for a days The 
patient complained of pain in the left knee over the 
suprapatellar bursal region This bursa became red 
ind swollen and aspiration reveakd pus due to a 
staphvlococcus aureus infection Ihc bursa was 
mciscd widely Two days later the patient dc 
velopcd pam in the knee joint As the joint was 
red and swollen and aspiration yielded pus an 
opening was made on cither side under gas anxs 
th(sia and a large quantity of thick pus was cvac 
uated No drainage was introduced \\ lUcms method 
of active mobilization was pursued since there was 
no bone pathology The joint drained freely but a 
week later an infrapatellar bursitis developed and 
was treated by free incision The infection spread 
along the patellar tendon into the tibia and an 
osteomyelitis developed Amputation was advised 
but the patient refused to permit it Blood trans 
fusions were given so as to build up the patients 
resistance The osteomyelitis finally spread into the 
ftmur and the patient gradually became weaker and 
(lied 3 months after the occurrence of the first at 
tack of thyroiditis 

Ad autopsy nas performed and the thvroid gland 
removed It was found that the suppuration had 
occurred in an adenoma mth the pus burrowing 
either way so that it lifted the capsule from the 
right and left lobe The remaining thyroid gland 
was filled with adenomata and showed signs of 
recent inflammation There was an osteomyelitis of 
ihe tibia fibula andfemur and a suppurative arthn 
lis with destruction of the right knee pint Death 
\ as due to toaiimia and exhaustion 



Fjg 3 Photomicrograph of the diseased thyroid tissue 
removed at operation The necro is of tl e ti sue is i 
marked that only the presence of colloid mak s a ciiagno^i 
pos ible High power 



Pg 3 Tlvroid li sue sho\ mg acute inflamm ton 
Th re IS hlatat on of the capillan s poly motpho ucle r 
mfiltrat on of tl c i tcrstitnl li ues and the acini 1 xmor 
rhage into the intc stitial ti sues and aci i co gulation of 
ti e colloid and all types of cell patl ology rangi g from 
loudy swell ng to compete n cro is 
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\\ \TOMU AL I AtlORs 

\n itomitall) the th\ roid gl uid In «.crt un 
4hdracten*tjc whith rcncltr it rc isfant to 
infection It ib 1 litcp sctted "land well pro 
lecttcl apainist external injur\ b> htaA> 
ta UL and mu de It hi no duct nlont 
which infection max traiel ij reach the 
parench>m'itous structure f er i Itncc of 
the thiroglos al duct or duct of His leading 
trom the p>ramidal lobe to the foramen 
Caecum does lu\e a direct commumeation 
with the phar> nx Meeker! S) has rejiorted 
I case of infection through 1 per istent duct 
Stem (o7J has reported a ca c of absee s of 
the p\ramidal lobe fillowing an upper rc 
piratory infection I hi 1 probably due to 
the preading of infcctnn along a per istent 
thy roglo sal duct 

The gland h is a hea\y capsule forntd b> 
lu ion of the uperlicial layer and the pre 
tricheal layer ( 1 the deep la cia It is over 
laid by the sternr th\ roiil sternohjoMl and 
phtysma mu clcs anteriorly and b> the 
ternocleidal muscle on either ide This 
deep f isci i tend to protect the th>roid from 
in 1 ion by infection in the contiguous strut 
turc the infection being contined to its 
latial compartment and traielmg up and 
down but not through these fibrous columns 
The hea\ y o\ erh fasci'c and muscles tend 



I \ /(fml lulllpo h 

lit! f th n rt 5cl th 1 xm h i, 1 

I Ivm rp* I I 1 II nl It t of th 

t tt It n m II 11 t a I ff 

II t ( If I 

to mike carh enlargements of the thyroid 
ind iluctuation in the th>roid di/hcult to 
iscirt un 

I he rich blood supplj of the gland is pro 
\i<ltd by the comparatiyth large superior 
and inferior th\ roid arteries \ enous dram 
a^^c through the superior middle and m 
fcnor\unsi fret The vascular 'irran^ement 
in the gl ind itself consists entireh of an intri 
cate meshyyork of minute capillaries supported 
in a line liber ela tic stroma The Ijmph 
dr image is unusuitl> free and according to 
Williamson (47) is proMded by a specialized 
anastomotic arrangement of capillane within 
the lobule 

riixsioLOuicxL racTors 
The phjsiolo^j of the gland has been 
jntcnsel> studied but is not well understood 
The secretion enter the blood stream either 
through the lymphatic or blood capillaries 
both of which form a complicated network 
through the glandular tissue According to 
some authors this internal secretion has a 
bictcncidal property Watkins (45) belieit 
that the renewed hormone content of the 
blood after it reaches the thyroid determine 
the failure of extraneous material carried to 
the gland to be readily deposited therein or 
to undergo the characteristic evolution there 
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The ph> siological incre'\se m the size of 
the gland together ^\lth the accompan>ing 
anatomical changes that occur at pubertj 
during pregnane) during menstruation and 
during severe fevers makes the gland more 
susceptible to infection In fact many of the 
cases of acute thyroiditis not due to direct 
trauma appear after a period of physiological 
stress In 67 casts 13 fol!ov.ed delivery q 
followed pneumonia 5 followed typhoid 
fev er and 3 occurred in ) oung girls at 
pubertv following acute upper rei»piratorv 
infections Females are attacked with acute 
th>roiditis more often than males and the 
highest percentage of occurrence is found 
during the child be mng period f o to 40 
years) Robertson (33) found 52 females in 
96 cases and I found 47 females in 67 cases 
Jeanselme (20) remarked in 1895 that preg 
nancy reacts on the thyroid and transforms 
It into a ventable venous sponge Following 
pregnancy the thyroid hypertrophy di 
mimshes but never complctcl) disappears 
That anatomical and ph) siological distur 
bances following this evolution and resolution 
occur and render the gland less resistant to 
infection can be readily understood 
As in the uterus and breast structures 
undergoing great physiological changes dur 
ing pubertv and pregnancy adenomata form 
frequently in the thyroid These adenomata 
are sites of fibrosis abnormal cell proliferation 
blood vessel distortion and frequent hTmor 
rhage all producing areas of lowered resis 
tance Moreover the adenoma produces 
atroph) of the surrounding acini together 
with a localized fibrosis slight inflammatory 
infiltration and thickening of the blood ves 
sel walls a. chronic non suppurative thyroid 
itis which Warthin (44) believes is due to 
mechanical pressure This inflammation 
produces an area of lowered resistance to any 
extraneous material that may reach the 
gUnd In 24 01 m> 67 cases adenomatous 
goiter w as present before the acute thyroiditis 
developed m 31 of Robertsons (33) 96 
cases goiter was present first and in most 
cases was adenomatous 
To summarize one ma) sa) that the nch 
blood suppl) and the production of the 
thyroid hormone tend to prevent infection of 


the thyroid while the physiological changes 
occurring during puberty menstruation preg 
nancy and acute infections and the dev elop 
ment of adenomata in the gland tend to low er 
the resistance of the thyroid 

PATHOLOGICAL ASPECTS 

Thyroiditis may be acute or chronic sup 
purative or non suppurative and acute reac 
tions can be iscertained clinicall) in the 
suppurative lesions In m) own case consid 
tnble necrotic tissue was removed at the 
operation There were areas showing dilata 
tion of the capillaries polymorphonuclear 
infiltration of the interstitial tissue and the 
aam h<cmorrhage into the interstitial tissues 
and the acini coagulation of the colloid and 
all types of cell pathology ranging from 
cloudy swelling to complete necrosis Clute 
and Smith (9) likewise found dilatation of the 
capillaries with diapedesis or frank hxmor 
rhage leucocytic infiltration of the alveolar 
epi^ehum and even the lumen of the acini 
They also found diminution m the amount of 
colloid with replacement b) a granular precip 
itate 

The acute inflammation may resolve or go 
on to suppuration and gangrene Resolution 
occurs bv absorption of the Ivmph and new 
cells and bv the changing of the angiobhstic 
and fibroblastic tissues into v asculanzed hbro 
tic tissues Watkins (45) found evidence of 
acute reaction m some of the interstitial t>pes 
of thvroid removed at operation where active 
nbroblastic proliferation was occurring Acute 
non. suppurativ e lesions are transitor) in 
character resolution occurring within a w eek 
or lo days Of 96 cases reported by Robertson 
(33) of the non suppurative type of 

my 67 casts 4 resolved without suppuration 
One of these followed deliver) one followed 
thegnppe fand had occurred for ^ successive 
winters), one followed trauma to the neck and 
exposure to the cold and one was pnmarv 

Acute suppurative lesion^ ma) consist of 
multiple miliar) abscesses or may be large pus 
pockets involving one or both lobes of the 
th)roid Most frequently the right lobe is 
involved next in frequenc) the left lobe ind 
Stein (37) reports a case in which the pyram 
idal lobe alone was abscessed 
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Chronic non suppurative thjrouUtis of the 
non specific \ariet> is seen in the neighbor 
hood of adenomata and is associated with 
pressure atroph\ of the acini There is a 
localized fibro is of the interstitial tissue 
slight round cell infiltration and thickening 
of the blood vessel walls Of the specific non 
suppurative variety tuberculosis and syphilis 
occur Tuberculosis of the thyroid is charac 
tenzed bv the development of a hard nodular 
tumor of rather rapid grow th 1 athologically 
the picture is tharactenzed by tuberculous 
granulations hbrosis caseation and calali 
cation Microscopically the {ucture is typical 
of tuberculo is an avascular concentrically 
arranged mass of cell consisting of a ccntrxl 
area of caseation with multiple foreign bodv 
giant cells surrounded bv a ring of epithelioid 
cells about which is a mononuclear round cell 
inliltration of the hmphoid type becondarv 
infection does occur and an acute thyroiditis 
with abscess formation ma\ result \iannv 
(42) operated on such a case The ab ccss 
occurred in the inferior region of the neck and 
after incision healed m 3 months Sev cn \ ears 
later another abscess pointed at the inferior 
end of the old incision The surgeon probed 
the sinus and thought the condition was Poll s 
disease as there was a sensation of roughness 
and grating as imparled by diseaseil bone He 
also found a sinus leading posterior to the 
sternum probing at the bottom of which 
imparted a similar sensation and led him to 
believe that there was an 0 teomvclitis ol the 
posterior surface of the manubrium Only at 
operation did he find that he was fated with 
an acute thyroiditis with abscess formation 
superimposed on a calcified thyroid 
Svphilis occurs in two forms the diffuse 
thyroiditis svphilitica and gunimata of the 
thyroid Davis (lol reports 1 , cases of 
svphih The pathological picture is chanc 
teristicof sv phihs as it appears in other tissues 
In diffu e thvroiditis syphilitica there is 
perivascular round cell infiltration with fibro 
blastic and angioblastic proliferation and a 
progr ssive endarteritis ot the regional blood 
vessels In the gumma there is a central hard 
firm area of coagulation necrosis surrounded 
b\ dense tissue rich m epithelioid cells and 
closely infiltrated with mononuclear wandering 


cells Giant cells may be present and there is 
usually an associated obliterative endarteritis 
of the smaller v cssels No acute superimposed 
thyroiditis with or without abscess formation 
has been recorded m the literature 

Piedcls (3 ) ligneous thyroiditis deserves 
consideration at this point The etiology of 
thi process is unknown and there is doubt as 
to its true inflammatory nature It is charac 
tenzed by a marked fibrosis of the thyroid 
with adhc 10ns to the adjacent structures 
that are so firm that the condition is usualh 
diagno cd as malignant No report has been 
made of an acute inflammation superimposed 
on a ligneous thyroiditis 

\lan\ pathologists on finding localized col 
lections of lymphocytes with or without 
germ centers in glands evamintd for evoph 
thalmic goiter tovic adenoma and toxic 
hvptrplasia have called the picture thyroid 
Ills and as igncd this is an explanation for 
the toxicity \\ atkins (45) however believes 
that the e ly mphoev tic cell collections are not 
intlamniatorv but are evidence of a thymico 
Ivmphatic constitution in other words are 
evidence onlv of a Ivmphatism Clute and 
•smithtp) on thcotherhand believe that these 
cell collections are evidence of a mild inflam 
matorv process In con idering the relation 
ship of the e cell collections and Graves 
disease thev ob erved no evidence of these 
cell nests m so manv toxic goiters that they 
feel that there is no relationship between 
this cellular inflammatory reaction and the 
glandular hypertrophy and associated m 
creased metabolism 

The etiology and clinical significance of 
these cell nests is a problem one authority 
maintains that they are part of a general 
hmphatism while another maintains that 
they are due to a chronic inflammation A 
third consideration might be that these are 
undifferentiated cells such as occur in the 
breast and which on proper physiological 
stimulation spring into activity and form 
acim 

CLINIC \L OCCURPENCE 
Acute thyroiditis occurs most commonly m 
the female sex Robertson (33) reported 
52 females and 32 males m g6 cases I found 
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in 67 cases 47 females and 20 males The age 
occurrence \aries from 18 months to 77 
vears the oldest being my oi\n patient 
Table I shoi\s the age occurrence m 65 cases 


TABLI' I — ICE or PATIENTS AT TIME 
OI OCCURRENCI 
N { As ^ 


1-10 

10-20 

2&-30 

jQ-40 

40-50 


50-60 

60-70 

70-80 


Robertson (33) found in his 96 cases that 
the age of greatest frequency was the same 
as that shown in Table I (between 20 and 40 
years) 

The relationship between goiter and acute 
th\roidiUs IS interesting Some authors 
behe\e that acute thvroiditis occurs only in 
pre\iousl> diseased glands Hagenbuch (16) 
reported 43 cases of which only 5 had goiter 
3a of Robertsons (33) 96 cases had goiter 
and 32 of m> 67 cases suffered from goiter 
preMOUS to the acute infection 24 of these 
32 were adenomatous in type 3 showed 
general hyperplasia and 5 were uncla^ificd 
Seven of the cases I studied showed toxic 
goiter s>mptoms during the acute infection 
one of these reported by Rogers (34) suffered 
a postinfection thyrotoxicosis one reported 
by Greenberg (14) who had suffered a se\cre 
th\ rotoxicosis previous to the infection re 
covered from the toxic state after the infec 
tion although pirt of the gland was resected 
at the operation performed and this might 
account for the recover) one individual 
studied by Weeks (46) developed severe 
myxadema after a drainage operation from 
which she recovered only after the wound 
sinus closed of the remawiing 63 cases 10 
show ed no postnperativ c thyroid disturbances 
and 55 were unclassified 
The etiological factors m acute th>roiditis 
are numerous Trauma to the gland produced 
a sev ere attack of th> roiditis m a case rq)orted 
b) Link (26) The patient had a toxic goiter 
which was treated bv a rubber An acute 
th)roiditis developed and at operation the 
gland was found to be a veritable carbuncle 
Drainage w as instituted but the patient 
succumbed Puncture wounds with infection 


of the thyroid were observed during the 
World War Aside from the direct trauma 
infection may occur m four wajs 

1 By extension through a persistent 
th>roglossal duct 

2 By direct invasion from contiguous 
structures Cleland (8) performed an autopsy 
on a patient who had purulent perichondritis 
of the tracheal cartilages with extension of the 
suppuration to the th) roid 

^ Bj Ijmphatic metastases That infec 
tion reaches the thvroul through the lym 
phatics is a debatable point So many infec 
tions occur after pharyngitis tonsillitis and 
other upper respiratory infections with the 
assoaated lymphadenitis that it seems prob 
able that organisms do reach the thyroid in 
this manner The natural lymphatic current 
flows from the thyroid gland to the deep 
cervical lymph glands but with the clogging 
of these natural channels following severe 
infection m their regions of drainage the 
natural drift may be stopped or even rev ersed 
and organisms be earned to the gland In 
my senes of cases 13 followed upper respir 
atorv infections such as pharyngitis or tonsilli 
tis I followed multiple ulceration of the 
tongue I followed quinsy and i followed 
mastoiditis Robertson had 3 cases following 
tonsillitis and 4 cases following diphtheria 
Hagenbuch had 6 cases complicating \in 
cent s angina i complicating tooth extraction 
and meningitis and 3 ciseb following acute 
upper respiratory infections 

4 By blood stream metastases This is the 
most common mode of infection Acute 
thvroiditis in my senes complicated typhoid 
fever 5 limes pneumonia 9 times empyema 
once influenza 8 times erysipelas 3 times 
puerperal septic'cmia 13 times and multiple 
suppurativ e arthritis once Robertson had 7 
cases following acute rheumatic fever 6 cases 
follow mg pneumonia 6 follow mg acute enteric 
fever 4 following erysipelas 4 following influ 
enra 4 following puerperal sepsis and 4 fol 
lowing malaria Hagenbuch reported 8 cases 
following influenza and 9 following pneumo 
nia Metastases by the blood stream is the 
most logical and only adequate explanation 
for the dev elopment of acute thv roiditis as a 
complication of these maladies 
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The bacteria in\oKed in infection of the 
th>roid are numerous In 63 cises in nhich 
suppuration occurred the organisms ii>olatcd 
uere ijphoid in 2 cases paratyphoid A m 
I case parat\phoid B in i case pneumococ 
cus in 3 cases streptococcus in 10 cases 
staphylococcus in 7 cases streptococcus and 
staphylococcus in cases and staphylo 
coccus and saprophytes in i case 

Robert on obtained cultures from 7 of the 
41 suppuratiOo cases and found pneumococcus 
jn4ca e taphoidin ca c and streptococcus 
jn I case 

Briggs and Scribner (0 found 17 cases of 
typhoid thyroiditis be ides their own case 
which was due to the tN^phoid bacillus the 
orgamsm being isohted in pure culture from 
the absce s caaity 

In addition Osier and McCrac (30) state 
that acute thyroiditis may 0 cur in the course 
of smallpox measles scarlet fever and mumps 
Epidemics among children and among soldiers 
have been reported 

LUNItM SYMPTOM VTOLOoV 

The onset of acute thvroiditis is usually 
sudden J he first sy mptom in 7 of the cases 
studied was pain in the neck over the thyroid 
gland It is lancinating in t\pe and may 
radiate to the mastoid region or the ear The 
pain IS aggravated by extension of the head 
because the muscles and heavy fascia compre s 
the swollen tender gland when the chin is 
elevated and as a result the patient holds the 
head in a bowed po ition 

Swelling or tumor formation over the 
thyroid was the lirst symptom observed in 
25 of the 67 cases This swelling may involve 
one lobe or both hbt or the whole thvroid 
gland may stand out in relief The swelling 
may extend from the dun to the manubrium 
and the chin mav be drawn to the diseased 
side by the inflammatory distention of the 
cervical tissue In cases of adenomata the c 
tumors swell rapidlv while the remaining 
portion of the gland may show no increase 
whatsoever in si e 

Tenderness over the thyroid gland was 
pro ent in 6} of the 67 cases and in 4 cases 
this was the hrst complaint The tenderness 
was exquisite in 10 of the cases 


Chills and fever initiated the disease in 20 
of the cases Fifty seven of the patients had 
fever which ranged from 99 to 104 degrees 
The temperature lends toward the saw tooth 
type especially when an abscess forms in 
the gland 

Coughing occurred in 10 of the cases It is 
spasmodic m type and is usually a harsh 
dry nonproductive hacking Occasionally 
mucus and blood stained sputum is rai ed 
Drcnzicr (4) reports the case of a man who 
had an abscess which evacuated into the 
larynx so that a gr at quantitv of pus and 
sloughin" ti sue was expectorated Gemenez 
and Zapiola had a similar patient whose 
absce s ruptured spontaneou ly into the 
trachea and who coughed up a great quantitv 
of pus Ribattu ind Gillard iind Theisen 
(j8) rqwrted case with spontaneous evacua 
tion into the larvnx accompanied by acoUoh 
and expectoration of purulent fluid 

Hoarseness \ as mentioned in i of the 
cases This IS due to cedema swelling and 
venous congestion ot the laryngeal mucous 
membrane Complete aphonia developed m 
4 cases According to Iheisen (38J this is not 
due to a cord piralvsis from pre sure on the 
recurrent nerve but to venous congestion and 
cedema the latter occurring in the supra 
glottic or infraglottic region and not in the 
cords themsclv e 

Dvspncea developed in ^2 of the case 
sometime in the cour e of the di ea e and m 
one case was the lirst s\ mptom It 1 due to 
welling ind cedema of the tracheal epithelium 
and to compression and di placement of the 
air passage by the abscess Choking occurred 
in 7 of the cases 2 were relieved b\ tracheot 
omv incision and drainage of the abscess 3 
were treated b\ the latter procedure while 2 
ruptured spontaneously before surgical inter 
vention was practiced 

Dysphagia was reported m 19 case in 2 
of which it was the first symptom It is due 
to pressure on the msophagus by the swollen 
gland and to cedema and inflammation of the 
oesophagus mucous membrane 

I artial ptosis with corneal anesthesia due 
to sympathetic nerve pressure and vomiting 
with a slow pulse from vagus nerve pre sure 
are mentioned as symptoms by Stein (37) I 
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found neither of these recorded in the case 
reports that I studied 

Fluctuation m event of abscess formation 
ma> or ma> not be present In 26 of the 
cases fluctuation was obtained The deep 
seated position of the j^land and the heav> 
planes of fascia which surround and protect 
it make palpation for the presence of abscess 
formation difllcult The tumor often imparts 
a characteristic tense hard sensation to the 
examining finger > et there is a sensation of 
fluid under pressure and anterior bowing of 
the head to relax the oxerlymg muscles and 
fascia will allow the examiner to obtain 
fluctuation In 34 of the 67 cases the surgeon 
discovered no fluctuation although free pus 
was found at operation In these cases there 
was a brawny indurated consistency due to 
adema and congestion of the overlying and 
contiguous structures 

Redness of the overlying skin occurred m 
30 of the 67 cases The redness was most 
marked in the fluctuating adenomata 3 of 
which ruptured spontaneous!) either before 
the patient entered the hospital or before 
surgical intervention could be instituted 
The first 4 constitute a diagnostic quadrad 
Abscess formation may be determined by the 
pressure of fluctuation in the swollen tissue 
and by the temperature and leucocytosis and 
the general picture of toxcemia which occurs 
when pus is present under tension in the body 
tissue 

Toxic goiter s>mptoms evidenced b> 
tachycardia nervousness tremor of hands 
sw eating and exophthalmos dev eloped in 7 of 
the cases In 3 of these a toxic goiter was 
present before the onset of the acute thyroid 
itis 

The following symptoms and signs are 
therefore characteristic of acute thyroiditis 

1 Pain o\ er the thy roid gland 

2 Swelling of the thyroid gland or of an 
adenoma of the thyroid 

3 Tenderness ov cr the thv roid 

4 Chills and fev er 

5 Coughing 

6 Hoarseness and aphonia 

7 Dyspncea 

8 Dysphagia 

9 Thy rotoxicosib 


In case abscess formation occurs two other 
signs dev elop 

10 Fluctuation m the tumor mass 

1 1 Redness of the ov erlying skin 

DIPrErCNTIAL DIAGNOSIS 

Physiological hypertrophy of the thyroid 
at adolescence during pregnancy or during 
menstruation is differentiated from acute thy 
roiditis by the absence of pain absence of 
fever and the absence of marked tenderness 

Hxmorrhage into the thyroid gland or into 
an adenoma is characterized by a sudden 
rapid swelling and by sharp pain at the onset 
followed by a gradual subsidence of the pain 
In thy roiditis however the swelling develops 
less rapidly and the pain which is mild at 
first increases m seventy 

Malignancy of the thyroid has a character 
istic nodular hardness and the regional lymph 
nodes arc involved early The sudden onset 
the rapid growth the temperature and 
leucocytosis which are characteristic of 
acute thyroiditis are not found in malignant 
cases Tenderness may be ascertained by 
palpation over a malignant gland late in the 
disease after the regional lymph glands have 
been involved and the capsule of the thyroid 
has been broken through by the malignant 
growth 

Glossitis and abscess formation at the base 
of the tongue with the associated cervical 
oedema and swelling may resemble acute 
thyroiditis The latter disease is unaccom 
pamed by any pathological changes in the floor 
of the mouth so that it can be ruled out by 
an oral examination 

Bronchial and thyroglossal cysts develop 
suddenly when hemorrhage or infection of 
their contents occur Thev are situated 
cephalad to the thyroid gland and are often 
present and recognized before the acute at 
tack develops No toxic goiter svmptoms 
result from an infection m a bronchial or 
thyroglossal cyst If the pyramidal lobe of 
the thyroid is involved alone as already 
mentioned differentiation from an infection 
in a thyroglossal sac may be possible only at 
operation 

Penchondntis of the laryngeal cartilages 
will produce pain tenderness hoarseness 
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coughing andd)spna;a The larj ngeal sj mp 
toms are more marked than in acute th>roid 
itis there is an absence of an} tumor for 
mation and the larj ngostopic examination 
may lead to the demonstration of the true 
pathology of the condition 

Cellulitis and phlegmon of the neck maj 
be difficult to differentiate from the acute 
thyroiditis in which the cervical structures 
from themandible to thcstcrnum areinaoKcd 
In cellulitis the swelling usually commences 
m the region of the mouth and spreads down 
ward while thyroiditis begins m the gland 
The swelling in cellulitis is more diffuse and 
follows the fascial planes The pain is usually 
not marked in cellulitis at the onset and 
starts at the site of the original infection 
while the pam of acute thyroiditis is lanci 
nating at the onset and begins in the gland 
Th\ rotoxic symptoms are absent in a cervical 
cellulitis unle s there is an as ociated toxic 
goiter in which event the toxicity will 
certainly be aggrav ated A diagnosis may be 
impossible without operation 

PPOGNOSIS 

rht prognosis in acute thyroiditis is excel 
lent if the disease is recognized and treated 
properly resolution occurs in lo to i4da\sm 
the non suppurativ c ts pe In the suppuraliv e 
type the prognosis for recovery is good but 
the convalescence mav be long and stormy 
Complications such as perforation into the 
larynx or trachea medustmitis pyxmnwith 
secondary infection of the bursa joints and 
bone as occurred in my case postoperative 
myxccciema and thyrotjxicosismav well nigh 
exhaust the patient Recurrences have been 
reported A lannv (4 ) treated a suppurative 
case by drainage but the infection recurred 7 
years later and Incision and drainage were 
again nece ary before complete recovery, was 
obtained bherri (j6) treated a man with 
acute thvroiditi of the non suppurative type 
who had had imilar attacks for 4 successive 
winters Death occurred in ofHagenbuchs 
(16) 47 cases In the non suppurating cases 2 
of 55 patients died and in the suppurating 
type Q of the 41 died making a total of ii 
deaths in the 96 cases r ported by Robertson 
(33; In mv senes of 67 cases iipatientsdied 


and 56 recovered making a death total of 24 
m 10 or a mortality rate of ir 4 per cent 

TRE VTMENT 

The general treatment m acute thyroiditis 
IS directed toward relief of the general malaise 
chills and fever headache sleeplessness and 
pam Ice caps to the head coat tar anti 
py reties codeine or morphine if the pain is 
very severe salinecitharticsindosessulhaent 
to produce a good daily bow el mov ement and 
tepid sponges in event that the temperature 
rises over 10 degrees are helpful A liquid 
diet IS necessary in some cases because of the 
dvsphagia and in such an event nourishment 
should be giv en ev cry hours during the day 
Nutritious drinks uch as cocoa egg nogs 
well sweetened orange juice and milk are 
preferable If the patient does not suffer from 
dysphagia a regular house diet supplemented 
with mid morning and afternoon feedings is 
best In specific inflammations specific cura 
tivtmcasures are indicated Typhoid vaccine 
pneumococcus scrum ami meningococcus 
scrum have been used in thvroiditis compli 
eating typhoid pneumonia and meningitis 

The local treatment m acute non suppura 
live thyroiditis consists m the application of 
cold or heat Ice packs during the stage of 
enlargement and mdema that is during the 
first 4 to 48 hours are used in fin effort to 
limit congestion Dry heat is then applied to 
hasten resolution If ice packing allays the 
pain better than heat it should be used as 
long as it is efTicacious 

If suppuration ensues m spite of treatment 
as it did in 30 of Hngenbuch s 43 cases in 40 
of Robertson s 96 cases in 63 of my 67 cases 
prompt incision and drainage is the best 
treatment Delayed resolution with persist 
ence of the symptoms of toxa?mia beyond 
the 10 to 14 day period an irregular fever 
increase in the pain steady increase in the 
size of the tumor with the associated pres 
sure svmptoms indicate abscess formation 
Fluctuation may be a certained but this is not 
essential for a diagnosis because the heavy 
fascioi swelling and oedema of the contiguous 
parts can mask suppuration in the thyroid 
gland very easily Large monolocular or 
multilocular abscesses require incision and 
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driin^ige Various inasions have been made 
such as \erticil incisions in the xmdiine 
incisions along the anterior border of the 
sternocleidomastoid muscle in the presence of 
unilateral s\\ ellmgs and incisions made trans 
\ ersth ov er the most dependent area of the 
swelling but the best approach is secured by 
a collar incision through the skin and platj sma 
muscle The intermuscular fasaa is then 
split longitudinally and the sternoh\oid and 
sternothyroid muscles are retracted laterally 
on either side until exposure of the inflamed 
gland IS obtained Lahcy ( 4) believes that 
the ribbon muscles should be severed on either 
side through part of their width at least so 
that the longitudinal incision m the inter 
mubcular fascia will gape and promote free 
drainage After the abscess has been exposed 
it IS opened widely if rupture has not already 
occurred during the operation The cavit\ is 
then sponged out gently Although many 
surgeons faxor curetting the walls this 
method is contraindicated because blood 
vessels mav be open<d ind dangerous h'cmor 
rhage result Mosetig fjq) reports such a case 
of fatal postoperative hxmorrhage Drainage 
is best insured by a good sized hard rubber 
tube The tube may have multiple perfora 
tions cut along its sides and may be split 
part of Its length the two split pieces being 
separated when the tube is plac^ one piece 
going to each pole ol the infected lobe so that 
free drainage is insured from the most remote 
areas after collapse of the abscess wall occurs 
In case both lobes of the thyroid have «uppur 
ated two such tubes should be used 

In the cases of multiple miliary abscess 
formation in the gland subtotal thyroidec 
tomy hac been practiced This is a dangerous 
type of infection Schivcr (3<;) reports two 
fatal cases Link s (26) patient died but 
Greenbergs (14) recovered giving a mor 
tahty of 75 per centm the cases that I studied 
In the presence of suppuration in a single 
adenoma Viannv (42) practiced strumcctomv 
of the abscessed adenoma in 4 cises drained 
and performed a secondarv strumectomy m 
2 cases and executed a simple incision in one 
case Clute and Smith (9) bdieve that the 
abscessed adenoma should be removed if the 
local and general condition of the patient will 


permit The more conserv ativ e procedure of 
inasion and drainage w ith secondary strumec 
tomy after the acute attack subsides appeals 
to me as based on sound surgical principles 

SUiIMAR\ 

I Acute thyroiditis occurs often enough 
so that the members of the medical profession 
should be cogmzant of its existence as a 
clinical entity 

'» Acute thyroiditis is characterized by a 
quadrad of svmptoms (i) pain over the 
thyroid ( 2 ) swelling or tumor formation over 
the thyroid f3l tenderness ov er the gland and 
f4) fever 

3 Conservative measures are indicated in 
the non suppurativ e v ariety Surgery is 
alwavs indicated in event of “suppuration 
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THE BACTERICIDAL ACTIVITi OF HEXYLRESORCINOL (SOLUTION 
S T 37) ON WOUND SURFACES 

By william a FLIRER ScD akd LEADER LEONARD MD FACS Biltimose 

F m Ih D pirtm f B er 1 gy School ( llyg to 4 T bl 11 I h J h II pi U y 


T he bactericidal activity of hexylresor 
cinol in {5l>ccrme has. been previously 
described (2) Certain experiments by 
the writers which have led to the selection of 
hex) Iresorcmol in 30 per cent aqueous glyc 
erine fsolution b T 37) as the solution best 
suited for the purposes of general antisepsis 
have been reported m a previous communica 
tion (3) 

The purpose of the present article is to 
describe a simple technique by which the suit 
abilitv of any giAen germicide for use as a 
prophv lactic against infection in acadental 
or operative wounds may be readily de 
termmed and to describe the results obtained 
in the rapid disinfection of experimentally 
infected wounds with solution S T 37 
In the first place most germiades suffer 
a marked loss in bactericidal activity m the 
presence of organic matter which is of course 
pre ent m every wound and on all mucou*! 
surfaces In the case of certain types of ger 
micides this loss of bactericidal power may 
be practically complete in the presence of 3 
per cent of organic matter ( per cent of pep 
tone and i per cent of gelatin) which is the 
standard adopted by the U S Hygicme 
Laboratory fi) Such germicides are ob 
viously unsuitable as prophylactic agents 
It would appear to be logical therefore to 
test a given germicide m the presence of the 
standard concentration of organic matter 
before proceeding to any actual expenments 
on wounds and to determine this activity not 
only in the standard peptone gelatin mixture 


but also in the same concentration of normal 
serum and of whole blood as well for the 
reason that this is the particular type of 
organic matter met with under practical con 
ditions m wound disinfection 

The bactericidal activity of solution S T 
37 in the presence of 3 per cent peptone gel 
atm blood serum and whole blood is shown 
in Table i These experiments w ere conducted 
3/ degrees C 5 cubic centimeter amounts 
of solution S T 37 containing the requisite 
quantity of organic matter being inoculated 
with one standard 3 millimeter loopful of a 
24 hour filtered broth culture of the test 
organism the same inoculum being trans 
ferred to 10 cubic centimeters of fresh beef 
infusion broth at each of the time intervals 
indicated and the tube then incubated for 
48 hours 

The test organisms and the time intervals 
chosen for these experiments arc the same as 
those employed in the tests on wound dism 
fection described below \s shown in the 
table solution S T 37 was found to be com 
pletely effective m r minute against each of 
the four test organisms in the presence of 
the standard concentration of peptone gelatin 
solution normal horse scrum and citrated 
rabbit s blood 

RAPID DlblNFrCTION OF F\I ERIUENT \LL\ 
INFECTED W OUNDS W ITH HC\X LRESOKCINOL 
fsOLUTXON S T 37) 

In the technique to be described an attempt 
has been made to standardize controllable 



FFlRfR AND I FONARD BACTERICIDAL ACTIVIT\ OF HFXYLRrSORCINOl 489 


TABLE I — TITE BACTEKICIDAL ACTIVITY OF 
SOLUTION ST 37 IN TUT PRESENCE OFTIIREE 
PER CT NT ORCANIC MATTER (U S HYGIENIC 
I \BORATOR\ STAND \RD) 


0 


1 m 


t 

^ , 

' 


m 1 m 

sm 



SlapVylococcus 

aureus 

0 

0 

0 

+ 

I H ne 
f.el'ttm 

Streptococcu 

vindans 


0 

0 

+ 

Streptococcus 

hTmoljticus 

0 

0 

0 

+ 


Bacillus coll 

0 

° 

0 

+ 


Staj hylocQccua 
aureus 

0 

0 

0 

+ 

Normal 

horse 

Streptococcus 

iridan 

0 

0 

0 


erun 

Streptoco cus 
hxmoljticus 

0 

0 

0 

+ 


Bacillus colv 

0 

0 

0 

+ 


btaphjlococc IS 
aureus 

0 

0 

0 

+ 

1 ilratet 
rabbit 

Streptococcus 
\i idans 

0 

0 

0 

+ 

blood 

Strepto occus 
hamolyticus 

0 

0 

0 

+ 


Bac Hus ccl 

0 

0 

0 

+ 


conditions v.ith a view to de\ eloping a simple 
hut dependable method b> which the suit 
ibihtj of a given germicide for ust as a pro 
phylactic agent m fresh wounds might be 
readil> determined m anv laboratory Such 
considerations as trauma as by crushing and 
the presence of foreign material in the wound 
ire not considered in this technique for the 
reason that thev cannot be readily standard 
ized The method merel> represents a test 
under standard conditions b> which the 
tfricienc> of a given germicide to disinfect a 
wound surface within a given time ma\ be 
determined 

Sclcchoji oj tcsl organisvis Staphylococcus 
aureus was selected aa a test organism not 
only because it is commonly responsible for 
wound infection but also because it is gen 
erallj considered to be the most resistant of 
the pyogenic cocci to disinfection by chem 


ical means Streptococcus \ indans and strep 
tococcus hTmolyticus were included because 
of the frequency and the seriousness of wound 
infection by these organisms Bacillus coli 
was chosen to represent the Grim negative 
organisms because of its resistance to chemical 
Iismfection and because it is not infrequently 
responsible for w ound infection 

\fcdta and preparation of cultures Stapliy 
lococcus aureus and bacillus coU were trans 
ferred dailv in standard peptone (Armour s) 
broth of pH 06-68 while the two strep 
tococcus cultures were transferred daily in 
fresh beef infusion broth (pH 6 6-6 S) until 
luxuriant growth appeared on 24 hours incu 
bition Thereafter all cultures were trans 
ferred daily in the respectiv e media and fresh 
24 hour cultures m\ ariably used in the tests 
Preparation of bacterial suspensions for 
iioitnd inoculation The day before the wound 
erpenments were to be made the number of 
organisms m the 24 hour broth culture to be 
used was determined b\ plating out in fresh 
beef infusion agar 1 cubic centimeter of each 
of a series of dilutions m phv siological saline 
solution After 24 hours incubation of the 
plates at 37 degrees C the colonies were 
counted and the broth culture which had 
meantime been stored m the ice box at ^ 
degrees C was then diluted with the caku 
latcd quantity of physiological saline solution 
to giv e a suspension containing 200 000 
organisms per cubic centimeter The counts 
were checked once or twice for each culture 
after 24 hours storage in the ice box and w ere 
never found to vary to any considerable 
degree A suspension containing 00 000 
organisms per cubic centimeter was chosen 
for the reason that o 5 cubic centimeter of 
fluid was found to cov er completelv the entire 
wound surface emplov cd This inoculum con 
tamed thirefore 100 000 organisms evenly 
distributed ov er the w ound surface — a figure 
which was selected arbitrarily but which jt 
was felt represented an inoculum well above 
the average accidental infection 
Preparation of the animal Guinea pi^s 
were used exclusivclv in these experiments 
I he pig being held by an assistant the hair 
was firet removed from the abdomen with 
ordinary dippers and the entire abdomen 
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sh i\ e 1 Lther w as then atlmiru t< rt I an«l the 
j)i„ cLureh tied down on in ordinir) wire 
test tube r ick as for a lai ar )tomi The skin 
ot the abdomen was thiroughh wipccl on 
with i tenle giuzc or cotton si ongc atu 
rated with soluti n 1 7 mil a fre h tenie 

gau7e sponge saturated with the olution 
jilaeed o\er the operatise Held where it wa 
illowed to remain about a minute 

\ tnan ular kin flap with the upper angle 
111 the mid line about to j ecnlimeters below 
the Mphoid proees w i ne’it laid Intk to 
expose a tn angular area of the anterior ibdom 
inal fasiia miasunng about one meh along 
each side 

Wound inOLulaltou One half tubic ccnti 
meter of the suspen ion of the le t organism 
t ntdining ibjut 100000 \iibl org inism 
w i allowed to flow into the wound from a 
(irile gradu ifed pipette e en distribution of 
the m iterial o\er the wound surface bein^, 
f itilitated with the point of the pipette ashen 
JiLce ar) 

Firsl control \ terile sssab tonsi tin„ of 
the orclinars wooden applicator stick ssith 
an ab orbent cotton end and sterili/al in in 
mdisidua] test tube wa then stroked oser 
the wound surface and the material trans 
terred to the surface of a plain agar or blood 
ap,ar phte depending on the organism used 


1 his constituted the fir I control loprosethe 
snbilitj of the organism on the media used 
and also that the inocul ition had m fact 
been made as intended 

Second control A gaure sponge saturatcil 
ssith solution S 1 1/ wa then placed oser 
the ssound covering the entire wound surface 
i hirls seconds later the sponge w as lifted and 
the wound surface stroked with a sterile cot 
ton swab Inch js then dipped tn Ihcsthnc 
suspension of the or^inism ind the mate 
ml transferred to the surface of an a^ar 
pi itc I hi constituted the econd control 
and cover a point Idom controlled in ex 
perimcnts of thi kind — namelv the po 
ilnlits of transfernnp. sufTicient germicide on 
the culture sw ib to pres ent the grow th of ans 
siibleorgani m which ma> have been trans 
lerreil with it I he ippcarincc of growth in 
the sceond control plate rule out the po 
ibilits of uch in oteurrtnee in the wound 
eullure taken subsequeiUls 

1] oiind luUiins \t the expiration of 
esietl) one two uid fisc minutes iflcr ap 
pliealion of the gcrmieide the giuze pon c 
SI lifted a tenle w ib troked over the 
wound iirface and then tran ferred to the 
uriact of an igar plate Ihisi illustrated 
in 1 i^ure i 

In the transference of the material removed 
In the sw ib to the surface of the agar plate 
the same procedure is msarnbli followed 
the swab 1 stroked npidls back and forth 
dong one di imetcr the sw ab meantime bcin" 
rilated in the finders of the right hand with 
i twisting motion and the phte gndiiall) 
being routed with the left hand until one 
complete resolution had been made Ilii 
bring cs er> portion of the urfaceofthe w ib 
into direct contact with the a„ar and di 
tribute the material cs cnls oser the urtiee 
of the plate 

\I1 plate w ere incubated for 48 hours it ?7 
degrees C before the re ult were recorded 
This experiment wa rcpeited three time 
with each of the four tt t organisms \s 
hown m Table If the fir t aiul second con 
trols showed satisfactors growth m esers 
case while m no case did solution S I j/ fid 
to effect complete disinfection of the wound 
surface within i minute Jhe ippcarincc of 
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1 \«LE II — DISINFECTION OF FRESHLY INOCU 
I MED UOUND SURFACES ^MTII HEWLRES 
ORCINOL (solution S T ^ 7 ) 
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the control plates and one minute plates is 
sho^^n m Figure 

The standardized technique described takes 
no account of ^\ound infection by spores The 
actual destruction of ordinaril> resistant 
spores on tissue surfaces ^Mthout tissue de 
strucUou IS almost inconcew able to one ( venxi 
lar w ith the extraordmar> resistance show n by 
these bodies to disinfection b\ chemical means 
in spite of reports to the contrary occasionallj 
ippeanng in clinical literature In the ex 
periments upon w hich these reports are based 
the fact IS almost in\ariabl> oxerlooked that 
the presence of extremely minute quantities 
of almost an> germicide or antiseptic trans 
f erred to the culture medium with \iable 
spores will completcH pre%cnt their germma 
tion 

Spores in themselves can do no harm 
since germination of the spore is an essential 



Fig Xppcatance ot control plates and ^ound culture 
plates Toj row staphylococcus aureus bottom rov 
streptococcus 1 amoU ticus 

In each row the f Utc at the left (first control) shows the 
result of the uound culture taken before application ot th 
germicide The growth shoi n on the middle plate 
(se ond control] i rove tf at insufncient germicide \ a 
transferred on the culture s vab to p event growth of ti c 
orgam ms The sterile plates at the n ht m each row sho v 
the result of tie wound ultures taken i minute after 
application of ti e germicide 

prehminar> to bacterial actiMt> Fortunatelj 
then the problem of propMlaxis in accidental 
wounds which may contain spores m the in 
factious material present resolves itself as far 
as the sports arc concerned into that of pre 
venting their germination The complete pre 
vcntion of germination fsporostasis) bv mv 
nutc quantities of antiseptics or germicides 
bears no relation whatever to the resistance 
of the spore to disinfection For example the 
stock strain ol bacillus subtiUs earned in this 
laboratorj produces 'spores which survive 
boding for 30 minutes and exposure to a 
saturated aqueous solution of phenol for 
minutes jet the presence of hcxvlrcsorcinol 
in so minute a concentration as i 60 000 
completely prevents the germination of these 
Spores under conditions which otherwise re 
suit in prompt and luxuriant grow th 

In general it mav be considered that the 
problem of efficient wound prophylaxis is that 
of promptly killing ofT vegetative contami 
nants and of leaving enough of the prophylac 
tic igent in the wound to prevent the gcr 
mination of spores A point which one finds 
but seldom discussed in the large literature on 
this subject is the fact that moisture 
may be under ordinary circumstances ab 
solutcly essential to disinfection by chemical 
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means To be reall> effective the germicide 
hould be present lu soliilioii Gtrmiade 
which evapor ite npidl) such as tincture of 
udine rria\ be verv logicallv suspected of 
exerting onU a verv tran lent battencidal 
action on tissue surlace \\httbcr or not 
bactenudal activity continue after evapo 
rition through the depo it of the olid ton ti 
tuents of the solution in the tis ut moisture 
and m stained ti sue is i highly contro 
vtr lal point and little evidtnii. of exp<.ri 
mental nature can be ollcrcd for one or the 
itherview tonsideration of this point how 
ever lead one incvitiblv to the, conclusion 
that in the absence of atisfaclory proof the 
afe t methoj of applying a prophylactic 


agent yvould appear to be by means of wet 
dressings or at least b> means of a solution 
yvhich eyaporates slowly 

I he simple method described m detail 
aboyc is presented as one which maj be 
employed m any bacteriological laborator) 
to determine under standard conditions the 
suitability of an) preparation as a prophvlac 
tic agent for wounds 
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THE SURGICAL TREATAIENT OE GASTRIC AND DUODENAL ULCER 

By HENR\ \V LOURTA MD Brooh,yn New \ork 
F mth S BciS fp (JI -O llab L d k L b C At 


N O problem in the borderline beU\ etn 
medicine and surgerj hascausedmorc 
di<5CU'5sion and di\ ergent opinion than 
has the subject of gastric and duodenal ulcer 
In spite of extcnsi\e pathological studies of 
both clinical and expenmcntal matcnal the 
pathogenesis of gastroduodenal ulceration re 
mams a matter of conjecture and debate The 
indications for and the results of medical and 
surgical therapj are similarly topics extensu c 
1> discussed Furthermore the surgical pro 
fession IS b> no means united in its opinions 
with regard to the operate e methods to be 
empio) ed In the absence of concrete proof ol 
the etiology of ulcer it is apparent that the 
value of surgical procedures m their ultimate 
analysis must rest upon the permanent results 
achiev ed and not upon a theoretical considera 
tion of possible causativ c factors 
Notwithstanding the deficiencies in our 
knowledge of gastroduodenal ulcer it must be 
granted that much progress has been made m 
the past 20 > ears One of the most important 
contributions to these advances has been the 
roentgenographic studv of the stomach and 
duodenum which has not only been of the 
greatest assistance \n the precise diagnosis of 
gastroduodenal ulcer but it his added im 
measurably to our concept of the physiology 
of the stomach and the effect of surgical pro 
cedures Operative methods of all types ha\c 
been employ ed in great number and their fail 
urc as well as their success has been enlighten 
ing In recent years the introduction of sub 
total gastric resection has afforded an unusual 
opportunity for studying fresh pathological 
specimens One cannot but feel that the prob 
lem of ulcer IS a many facetted one and should 
call for concerted studv bv the pathologist 
roentgenologist internist and surgeon It is 
obvious that only through such co operation 
can prOf^ress be made 

During the past y ear the w nter has had the 
priv ikgc of serv ing as a v olunlary assistant to 
Professorv on Haberer at the Lniv crsity Climc 
at Graz The pnm iry purpose of this article 


IS to report on a senes of ulcer case operated 
upon by Haberer from January i 1925 to 
January i 19 7 This scries w is selected be 
cause it represented the first group of cases 
operated upon by Haberer after his arnval in 
Craz as the successor to von Hacker This 
group has the obvious disadvantage of per 
mittmg only a short follow up period but on 
the other hand it epitomizes the expenences 
v\hich von Haberer has gamed through having 
performed previously over 1500 gastnc resec 
tions 

JIISTORirAL 

Although scattered references to gastnc ul 
cer can be found m the medical literature as 
far back as the year 1600 Cruveilhier (10) in 
1828 was the first to describe systematicallv 
the clini( al symptoms and pathological lind 
mgs These were confirmed by Rokitansky 
(34) in 1839 Duodenal ulcer w as described by 
Travers (3?) in 1817 Broussais (7) m 1823 
and Abercrombie (1) m 18^0 The significance 
of duodenal ulcer was overlooked however 
until the decade 1900 to 1910 when its impor 
tance and frequency were emphasized by the 
vvnUwgs ot ^.loyrwhan (24) and \V J 'Mavo 
(22) With the adv ent of improv ed roentgeno 
graphic methods of gastro intestinal diagnosis 
the differentiation of gastnc and duoden il 
ulcers was greatly simplified 

Present day gastnc surgery began w ith the 
expenmental researches of Gussenbauer and 
von Winiwarter (13) which were undertaken 
m Vienna in 1875 They successfully per 
formed gastnc re<sections on dogs at the sug 
gestion of Billroth who was considering the 
feasibility of a similar procedure in the radical 
treatment of pylonc caranoma It is interest 
ing to note mpassinc, the seemingly prophetic 
words of Gus'^enbauer who stated in 1876 that 
gastnc resection might be as useful in the 
therapy of gastric ulcer as in the treatment of 
gastnc carcinoma 

The success of the experimental studies of 
Gussenbauer and von Winiwarter led Pcan 
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t ^o) in iS 7 y to itlempl iht tiral tni rt tt. 
lion on "i p ititnt sulTerinj, frttm trie t ira 
iiomi The stom'ich anti (iutifltuiixn were 
imitetl end to end after pirti d tlo ure ol the 
upper hall ol the cut cn<i olthc toinith Iht 
patient tiled ot peritonitis on the tilth li\ 
liter operation I \d\gier (, ) in iS8o matli 
i imilar attempt m a ca e of trie t irei 
n jmi but uas Iikewi cun utet tul 1 he lir I 
utte ful ga trie re ettion n reeor I w is per 
firmed b\ Iliilroth (>1 in ihSi m i woman 
with in evttn i\e p\lorie cireiiioma I he 
tomaeh and duotltnum were unite 1 end to 
tndandthi method ot ^ i trie re eetion i now 
^encrilh known i the Ilillroth I although jn 
I r met it is often reftrre it a the I can opir 
itH n 

Woclfltr ( yi in iSSi at the u n Inn eJ 
hi friend Nikiijil m jitrt rmed an anternr 
^ i tro enterobt )m\ on i eie ot in'iperibk 
p i trie carcinoma with p\le)rie blnictnn 
I ittle If 1 he think th it thi pr ce lure wit) 
be the toun 1 ition li r the mate »mm >n j. i 
trie aperation Ihe oteurrente i ob tru ti<ii 
of the trin \ir e tal m liter U jtlfUr teeh 
niqiie leJ tounti ler i j) t e t brm mg 
thelirj) I jejunum threugli a Iitmlhetrm 
Mr t me e al in and uturin^ it t j the anterior 
w ill )t the timach In iSS aon II lektr (i6) 
e irried ut the tir t po tenor ga tru enter) 
t m\ iiid withmin ir m difieation thi i t 
entialh the peratnn j erformed tadaa 

Dutli laiUwinp the Billroth I methol l 

tri re cction led to the beliet that tin 
method ent ule I undue tenai n on the suture 

tabii hing the end to end gastroduodenal 
ina t mo is iml it w is therefore su ge t <1 
that the t ima h and duodenum be tlo td 
blin il\ 111 1 the eontinuiti ol the g i tro mte 
linal triet re e tablishcd b\ a gastrojejun )s 
l m\ Ihi operitionha been the sul jeet I 
man\ mociihe itions the nifst important ol 
which were siio„tsted ba Kroenleiii (21I Mi 
kuhez ( Hotmei ter (i/) loha ( i) 
Keiehellt ' Mo\nihan{ j) and Balfour (j) 
Since the underljing principle rtiniin un 
changed the operation hould be termed the 
Billroth II 

Do\en (n) in iSqj propo ed that gi tro 
enterostom\ should not be restricted is it hid 
been hitherti te eases f peloric ulcer but 


that it should be tmplovcd in all casts nf 
duodenal ulcer a soeiated with sc\ ere pain ami 
h>pcraciditv He ar„uecl that these svmptoins 
were due to spasm of the pjlorus and that 
p,istro entero tom} was therefore the lo ical 
procedure The follow ing \ car<; compn ed the 
golden era for gastro enterostom} Theopera 
tion grew rapullv in populariti and for some 
time was t\cn cmpIo\ecl in cases which pre 
seated oiiI\ ^i trie \ inptoms but no positne 
opcritjit In this latter group the 

tunction il resul ts w ere disastrous and necessi 
tated eeondiri opention for the disenoa e 
ment of the g istro enterostomi stoma 

Il w is not lon^ belore surgeons began to be 
eenfronted with unfaiorable re ults after gas 
tro cnlero t )nn for ulcer I crsistcnce of 
svmptoms often in exaggerated form was not 
iiiKommon particulirh m ca cs of gastric 
ulecr Furthermore in tances were reported 
)t htmorrlfige perforition and malignant 
keener ition of ga trie ulcer and compelled 
surgeons to re ort to ( tiler method than im 
I k g istro entero tonn Kicdel (3 0 and 1 a\ r 
( 0 ) performed Iee\c re cctions of the stoin 
leh k iMiic, the p\ lorus intact Ii el bcrgfi ) 
pro|>oscd oeilu 1 )n of the palorus b\ dividin" 
the antnim p\ Inn and then performing a pos 
tenor ga tro enlcrostonu but this led to a 
relitivcK high percent ige of jejunal ulcers 
I inalh since i > 1 ^ cvleiisA c gastric resections 
ln\e been emploied m ca e of both gastnu 
md duodcnil ulcer Billroth I has been rec 

ommeiukil cllltf]^ bj Haberer uhercis other 
urgi»n h i\ e fa\ ored \ anovi modification^ 
of the Billrjth II 

1 linen LNLsis 

■Numerous thcorie ha\c been ad\ anted to 
t\ilun the dc'tlojiment of uker but all of 
them lia\e as their lartnig point certain ic 
cepted elimt il md pathQlOf,ical data which 
thc\ cck lo explain b\ an inductixe method 
Mthou^h the c theories lack clinical and cicn 
tilic proof their consideration is none the less 
a iluable m relation to tlic empirical facts of 
ulcer surg r\ 

Before passing on to i discussion of ulcer 
theones it is desirable to review bricfl> i few 
important facts with regard to the anatonn 
and ph\sioIo"j of the stomich The tomaeh 
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\\ vs bv.ei\ '\tbvU'vtv\> dwidcd \n v.'vss b> 

dilTtrent authors but in this report the vvell 
known Holznecht cl issification into pars p> 
lonca pars media and pars cardiaca will be 
Lmploj ed 1 he pars p\ lone i is the motor pot 
tion of the stomach hence the term pars eges 
lorn The pars media and cardnea constitute 
the digestiv c part of the stomach thus gi\ ing 
rise to the term p vrs digcstona Histologicall> 
the mucous membrane of the pars pvlonta is 
characterized b> its mucous glands* whereas 
the acid and peptic cells, are found m the par 
media and carclnca ihc pjloric glands c\ 
tend further upward on the lesser curvature 
than the) do on the greater curvature lhat 
portion of the lesser curvature which extinds 
from the pars cardiaca to the pars pylorica 
constitutes the magcnstrasve of W ildcver 
Here the mucous membrane is stretched tight 
1> over the underljing structures m contrast 
to the loose folds of mucosa which arc found 
along the greater curvature and m the pars 
cardiaca The blood supplv of the stomach is 
miinU furnished b) four e,rcat arteries al 
though the pars cardiaca receives severil 
branches through the vasa brcvii There is 
no doubt that the blood supplv of the lesser 
curv aturc is less than that of the greater curv a 
ture and that the least vascular area of the 
lcss( r curv aturc corresponds to the pars mcdi i 
where the terminal branches of the p>lonc 
irterv and gastric arterv anastomose The 
irtcnolts supplv mg the gastric mucosa arc end 
arteries and their occlusion therefore results m 
i conical infarction of the mucous membrane 
Two phises of gastric secretion ar< com 
monl) recognized theprimarj or ps> chic and 
the ‘Second ir) or chemical The first is de 
pendent upon stimuli arising from the thought 
\nd the ‘=.i|,ht of food mastication and dcglu 
tilion The second phase is chemical and de 
pends upon the contact of food with the p> 
lone mucous membrane It is assumed that 
the control of acid secretion bv the p>lonc 
oHnds IS a nervous mechanism although this 
assumption lacks ph> siological proof At all 
event re eelion of the lesser curvature and 
distal two thirds of the stomach as performed 
in the radical treatment of ulcer results in 
cither V complete ibscnce or great chmumtion 
of the free hv drochloric acid content of the 


gastric juiec This change occurs c\ en though 
many acid cells remain in the proximal p irt of 
the stomach 

As Cniveilhier pointed out the defects oe 
curnng m the normal continuity of the stom 
ach may be divided into two forms the ero 
Sion which is a superhcial mucosal defect and 
the ulcer w Inch extends into the deeper lay ers 
Vsehotf has emphasized the necessity of sep 
irating these two types in considering the 
pathogenesis of ulcer and most writers ire in 
iccord with this view AschofT (2) has con 
V emently classified the erosions of the stomach 
into two groups 1 he first form occurs chieflv 
along the greater curv aturc in the pars media 
and pars cardiaca The erosions are extremely 
small and numerous they are barely visible to 
the naked eye and arc charictenzed by a 
tendency to heal Gastric erosions of the sec 
ond type are considerably larger and occur in 
smaller number alonj, the masensirasse As 
contrasted with the former group they are 
dccpir ind heil more slowly 

It IS beyond the limits of this article to de 
scribe fully the many explanations which have 
been advanced for the pathogenesis of gastne 
erosions The earliest theory was suggested by 
Virchow (38) who thought that they were due 
to organic changes in the blood vessels Von 
Bcrgmann (4) has maintained that due to dis 
turbance'. m the vegetative nervous system 
the blood V esscls of the gastric mucosa under 
go spasmodic contrai tion leading to areas of 
anxmic infarction Other investigitors have 
called attention to the presence of intestinal 
epithelium in the gastric mucosa and suggest 
that these islands of aberrant intestinal epi 
thclium hav e i low ered resistance to the diges 
U\ e action of gastric torments konjctznv ind 
I’uW ( o) behev e th it the occurrence of g is 
tnc erosions is dependent upon infi immalnrv 
changes in the gastric mucosa and that the 
erosions are the product of i diffuse gastriti 
I inally there is a small group of workers who 
feci that the erosions are the result of pure 
mechanical trauma Irrt pcctive of how di 
vtrgent these theories are it must be stated 
that they have one common factor namclv 
that the actual destruction of the ga'^tric mu 
cosa IS the rc ult of digestion by { a'^lric fer 
ments 
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f o) in ib7o t ) atltmjit Uk iir t tn rt ct 
tion on 1 patient suttcrin^ fr-im ^ i tnc i irci 
nom't I he stomach »nd duvknum wtrt 
umteil end to end alter pirtid cl urt ol the 
upper half of the cut end of the t )muh I he 
pitient died of pentonili on thi fifth fla\ 
iftcr oper ition I ^ dv tier ( in i HSo m ult 
r imilar attempt in a case il int t irci 
nomabutua likewise un uett ful Ihelirt 
bucce lul tistric rcsettu ii m rec >r 1 w is per 
formed b\ Billroth I 1 in ibSi n a woman 
with m cat n i\c j\l ru tariinimi Ihc 
tomach ind duo lenum w ere united cndl) 
end and thi method otga trie re e tiini llo\\ 
^ener illv kn n\ n is the Billr th I dth »u^h in 
Irinieiti iften n ferred t a ih leinoptr 
Uion 

Woelflcr < ol in ibSi u tlu n^.^e (i n >t 
hi Irieni Nik >loi 1 ni pert rme 1 m inlenir 
„a tre entero b m\ i ea e ol in)i> nbk 
Ra trie earein ma with pelorie b tnieti n 
Little did he think th it thi pn ce lurt w is t< 
be the f utuUuon tir the m» t eomm n 
trie ojierati n The r urreiut )f ob tnieti m 
ot the trin \er e < nl n itler Uoelller ti h 
nupie led ( jur\ i ler i >i l u ge i bnn 
the liop 01 jeiuiuim thnu^h a ht in the tnn 
aeremt ) ohii in 1 uturitif^ it t > the intern r 
willolthe t maeli IMIS’s imllikcrtiOi 
irrie I ut the fir i p i ten r /^a tn enter 
l< m\ in I with minor mo litie Ui m thi i t 
eiitniiN the perttion performed tod n 
Death fill wini, the Billroth 1 methU >t 
a trie re eeti n led t< the belief thit tin 
metho 1 eiU iiled undue ten ion on the suture 
e the vml to nd It dwehnd 

ini t mj i and it w is therefore su^^-i-stt I 
thu the timieh and duo itnum be elo id 
l)liii ll\ ind the eontinuitx f the gi tro inte 
tind triet re e tabli&he<l b\ a ga trojejuno 
( m\ f hi operation has been the sul je t of 
m in\ modihcitmns the moat import int <t 
which were bUf,t,e ted bj Kroenitin ( i) Nil 
kuh 7 I ) Hofmeiater (i/l Pol\a ( i) 
Reiehell? ) Mo\nihan ( and B illour ( ^1 
Since the underhmg principle remains un 
ehinged the operation shiuld be termed the 
Billroth II 

no)tn (ill m iSgt;) propn td thit ^istro 
entero tom\ hould not be restricted asithil 
been hitherto to eases <f p\Ione ulcer but 


that It should be emplo> etl m all ca cs 1 1 
duoden il ulcer associated with severe pain and 
Ji>pcr ici(!it> He argued that these sj mptonib 
were due to spasna of the p>lorus and that 
rtistro enterosioniv w is therefore thclo ira) 
procedure I he fnllowiUp, > ears compn eelthe 
golilcn tr i lor g i tro Liitcrostomv I he opera 
tion „rew ripi<il> in popularilv and for some 
time was even tmploved in cases which pre 
stilted onK g 1 tru \ mptoms but no positive 
aperitue Jindin s In tin latter group the 
functional result were di astrou and neces i 
titeel sttotul ir\ opcrition for the discn age 
ment of the g i tro enterostomv stoma 

It w i not long before surgeons began to be 
eonfn nted with unfavorable results after gas 
tro entero toinv for ulcer 1 crsistcnce of 
vmptoms often in eviggcrated form was not 
uncommon ji irtii ul irlv in cises of gastric 
ulcer rurthermore >nstances> were rcpoited 
(f himorrliige jierfontion and malignant 
le^enerati >n if p.i&tric ulcer and compelled 
urgeous to re ort to other me thod than sitn 
Jilt gi tro entero I imv I icdel GO and Pa\r 
( <j) performed leevc resection of the stom 
aeli leaving the j>\ lorn intact Liselsbergfi ) 
pro)K> e<l < cell! ion of the pvlorus bj dividin 
the antrum pjlori and then pcrformin a pos 
ten r ga tro eiitcn tomv but this led to a 
relituelv hif^h percentage of jejunal ulcers 
hinill) since tot exlcn ive gastric rc cctions 
have been emphved in ea e of both gastric 
and duideml ulcer Billroth I Ins been ree 
ommended cliie(1\ bv Ilabcrer whereas other 
surgeon lu e faeored various modifications- 
of the Billroth 11 

I vuien I Nfsis 

Numerous theorie have been tdvanced to 
txiliiii the develjjimcnt of iilecr but ill of 
them hive is tluir st irting point eertun ic 
eept d ehnieal ind pntholn^icd data which 
thev tek to c\j I un bv an inductive method 
\llhough these theorie lack clinical and cicn 
title proof their con uieration 1 none the Ics 
V duible in rel ition to the empirical facts ot 
ulcer surgerj 

Before pissin„ on to a di cus ion of ulcet 
theories it IS de iriblc to rev lew brieflx a few 
important facts with regard to the amtomj 
and phv io!og> of the stomach The stomach 
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h IS beta arbitnnlj cluided in man> \\a\s b\ 
(lifftrent authors, but in this report the well 
known Holznecht classification into pars p> 
lorica pars media and pars cardiaca will be 
tmplo> ed 1 he pars p\ lonca is the motor por 
tion of the stomach hence the term pars cgcs 
torn The pars media and cardiaca constitute 
the digestne part of the stomach thus giMUg 
me to the term pars digestorn Histologicallj 
the mucous membrane of the pars pj lonca is 
characterized b) its mucous glands whereas 
the acid and peptic cells are found in the par 
media and cardiaca Ihe pjloric glands e\ 
tend further upward on the lesser curvature 
than they do on the greater cur\ ature That 
portion of the lesser curvature which extends 
from the pars cardiaca to the pars p>lorica 
constitutes the magenstras*ie of Waldejer 
Here the mucous membrane is stretched light 
1) over the undcrljing structures in contrast 
to the loose folds of mucosa which are found 
alone the greater curvature and in the pars 
cardiaca Jhe blood suppl) of the stomach is 
mainlv furnished bv four great artencs al 
though the pars cardiaca receives several 
branches through the vasa brevn There is 
no doubt that the blood supplv of the lesser 
curv iture is less than that of the greater curv a 
lure and that the least v ascular area of the 
lesser curv ature corresponds to the pars media 
where the terminal branches of the pjloric 
irtcrv and gastric arterv anastomose 1 he 
aTteiioles supph mg the gastric mucosa arc end 
arteries and their occlusion therefore results m 
\ conical infarction of the mucous membrane 
Two phases of gastric secretion arc com 
monl> recognized the primary or ps> chic and 
the «;econdary or chemical The first is dc 
pt ndent upon stimuli arising from the thought 
ind the sight of food mastication and deglu 
lition The second phase is chemical and de 
pends upon the contact of food with the p> 
lone mucous membrane It is assumed that 
the Lontrol of acid secretion b> the pjlonc 
glands IS a nervous mechanism although this 
assumption lacks phvsiological proof At all 
events resection of the lesser cun ature and 
distal two third of the stomach as performed 
in the ndical treatment of ulcer results in 
cither a complete absence or great dimunition 
of the free hvdrochloric aeid content of the 


gastric juicc This change occurs cv en though 
man> acid cells remain in the proximal part of 
the stomach 

As Cruveilhier pointed out the defects oe 
curnng in the normal contmuit} of the stom 
ach mav be divided into two forms the cro 
Sion which IS a superficial mucosal defect ind 
the ulcer w hich extends into the deeper laj ers 
Aschoff has emphasized the necessitj of sep 
anting these two tjpes in considering the 
pathogenesis of ulcer and most writers are in 
accord with this view Aschoff ( ) has con 
V cnientlj classified the erosions of the stomach 
into two groups The first form occurs chicflv 
along the greater curv ature in. the pars media 
and pars cardiaca The erosions are cxtremel> 
small and numerous the> arebarelv visible to 
the naked c>e and are characterized b> i 
tendenc> to heal Gastric erosions of the sec 
ond t>pe are considcrablj larger and occur in 
smaller number along the magenstrassc As 
contrasted with the former group thej arc 
deeper and heal more slowlj 
It IS be>ond the limits of this article to de 
scnbefulK Ihemanv evplanationswhichhave 
been advanced for the pathOe,enesis of gastric 
erosions The earliest thcorj w as suggested b> 
Virchow (38) who thought that thev were due 
to organic changes in the blood vessels Von 
Bergmann (4) has mamtamed that due to dis 
turbanccs in the vegetative nervous svstem 
the blood vessels of the gastric mucosa under 
go spasmodic contraction leading to areas of 
anxmic infarction Other investigators have 
called attention to the presence of intestinal 
epithelium in the gastric mucosa and suggest 
that these islands of aberrant intestinal epi 
thclium hav c a low cred resistance to the digcs 
tive action of gastric ferments Konjetzn> and 
Puhl ( o) believe that the occurrence of g is 
tne erosions is dependent upon infl immatorv 
changes in the gastric mucosa and that the 
erosions are the product of a diffuse gastritis 
Finallj there is a small group of workers who 
feel that the erosions are the result of pure 
mechanical trauma Irrespectiv e of how di 
vergent these theories are it must be stated 
that thc> have one common factor namelv 
that the actual destruction of the gastric mu 
cosa IS the result of digestion hy gastric fer 
ments 
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4Qf) 

Hie pathogenesis of gastroduodenal ulcer is 
obvioush of greater clinical importance than 
the origin of gastric erosions As regard the 
relation of erosion to ulcer it cannot be denied 
that theprimarj stage of ulcer is nectssirilv a 
uperhcial defect in the mucous membrane 
fn fact K.onjetznv anrl Puhl ha e argued that 
erosions are simpK a stage in the de elopment 
)f ulcer \s pointed out b\ Orator ind Metz 
ler ( 8) this conception is rtfiilei b\ the fact 
that in their researches onl\ 26 per cent of the 
gastric ulcers and 18 per cent of the duodenal 
ulcers were accompanied b\ trie erosions 
hurthermore the) found erosions in cases of 
primar) gastroearemoma a ;\ell asinta esof 
gastroptosis and antrum gastritis \schoff { ) 
has maintained that the frequenea of ulcers in 
the region of the lesser eun ature is due to the 
fact that erosions of the magenstrassc arc eon 
tinuall) exposed to both chemical and me 
chanical insult I his tbeorv fails to explain 
the occasional occurrence ol ulcers near the 
greater curvature \on Hcrgminn is of the 
opinion that the same neurogenic factors 
which cause gastric erosions also lead to ulcer 
formation and calls attention to the frequenev 
of vegetative stigmata in ulcer patients and 
their tendenev to vasomotor instabilit) 

The disappointing feature of studies in ga 
troduodenat ulcer has been the failure to pro 
ducc expenmcntailv the clinical equivalent of 
a chronic ulcer Gastric erosions and catarrh 
hav e been produced bv injection of the gastric 
vessels wjih Ivcopodium b\ electneal irnta 
tion of the vagus nerves and b) administra 
tion of picrotoxin and pilocarpin However 
the le 10ns have alwavs been supertiaal and 
characterized bv a marked tendenev toward 
rapid healing These experiments are never 
thelcss of intere t in demonstrating that path 
olOjjical changes in the stomach may be in 
duced bv different methods The) coinnde 
with the view expressed b> Orator and Metz 
ler that the vanous theories of ulcer are not 
necessaril) contradictorv but can be mide 
to accord with the empirical facts of ulcer 
surgerv 

PVTIIOLOGV 

One of the most interesting features of the 
pathologv of gastroduodenal ulcer is a studv 


of site of predilection Of the 81 ca es of gas 
tnc ulcer the lesion in 77 cases was found in 
the pars media In ^4 of these cases the lesion 
was located on the lesser curvature in 30 on 
the posterior wall and in 3 on the anterior 
wall There were 4 instance of ulcer of the 
pars p) lonca 

The duodenal ulcers \\ ere di tributed m tir 
cular fashion around the fir t portion of the 
duodenum as a rule within centimeters of 
the p>loru In 54 jicr cent of the ca e the 
ulcers were multiple Ihis was particularlv 
true of the ulcers of the anterior wall which 
were associated with postenor wall ulcers in /5 
pcrccntof thecases Inman) instances the ul 
cers which were found along the lesser curvature 
of the duodenum extended along the anterior 
and posterior w alls of the duodenum in saddle 
fashion The cases of p)lonc steno is were 
invariabl) due to cicatricial contraction of the 
duodenum resulting from the healing of con 
fluent duodenal ulcers I here were no ulcer 
in the infrapapillarv portion of the duodenum 

Since m 17 cases there were ulcers in both 
the stomach and duodenum a single etiolo v 
for both gaslnc and duodenal ulcer was there 
fore suggested T he position of the e ulcer 
differed in no wise from those previousl) dc 
scribed 

fn 10 ca cs the jejunal ulcers were ituated 
as describeil bv C hiari fS) along the me enteric 
border of the jejunum at a point oppo itc 
the ga tro enterostom) toma In 6 cases the 
uUer was in the efferent loop and in 4 case m 
the afferent loop 

In addition to the findings m the stomach 
and duodenum the perigastric change were 
also of considerable importance PracticalK 
all cases showed an enlargement of the Iv mph 
nodes along the lesser and greater curv ature 
irrespective of whether the ulcer w is in tht 
stomach or duodenum The enlargement wa 
usuall) most marked toward the p)lorus and 
all of the cases were associated with a certain 
degree of pencastritis and periduodenitis The 
ulcers of the posterior wall of the stomach 
were frequentl) adherent to the pancreas in 
man) cases there beinf, a perforation of the 
b ise of the ulcer into the sub tance of the pan 
creas The ulcers of the lesser curv ature of the 
stomach were associated with inflamraator) 
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changes in the gastrohepatic omentum The 
ulcers of the lesser curvature of the duodenum 
^\e^e often accompanied b> such extensive in 
flammatory changes m the hepatoduodenal 
ligament as to cause serious distortion of the 
common bile duct 

The gall bladder was routmelj examined in 
all cases and 7 instances of cholecystitis with 
cholelithiasis were found Two cases were as 
sociatcd with gastnc ulcer and 5 with duodenal 
ulcer Five of these patients were women and 
2 were men From these findings it is hardly 
probable that cholecystitis bears an\ causal 
relationship to the de\elopment of ulcer 
The appendix was not examined except m 
rare instances inasmuch as Haberer does not 
consider it to be of any etiological importance 
in the production of gastroduodenal ulcer 
No instances of epigastric hernia w ere noted 
and it IS not conceuable that their presence 
could ha\e been overlooked as a median 
supra umbilical incision was used m all cases 
Histological studies were made of the gas 
tnc mucous membrane m 100 cases In every 
instance there was an extensive inflammatory 
change in the mucosa of the pars pylonca 
whereas the mucosa of the partes media and 
cardiaca was free from histological abnormali 
ties except when the section was taken from 
the immediate vicinity of an ulcer These 
findings confirm the reports of Stoerk (36) 
konjetzny (19) Orator f 6) and others 
On account of the renewed interest which 
the work of Konjetzny has stimulated in the 
possible relationship of gastric erosions and 
gastroduodenal ulcer all specimens were ex 
amined for the presence of erosions immedi 
ately after operation As is shown m Table I 
erosions occurred m a considerable percentage 
of cases As these erosions v\ ere inv anably on 
a background of a catarrhal gastritis the con 
clition is designated here as a gastritis erosiva 
In addition there were specimens which pre 
sented acute ulcerations of recent ongm and 
this finding has been gi\cn the name of gas 
tritis ulcerosa 

TVBLE I 

N toil 
4M 

C a tnc ulcer 68 18 

Duodecil ulcer 163 31 

Jejunal ulcer ig 3 


p C t lis P 
t t t 

aO 9 * 

18 17 10 o 

20 


In analyzing the group of gastnc ulcers asso 
aated with erosions it is interesting to note 
that one half of the ulcers were of the non 
callous variety It is of greater import how 
ever that there were no instances of non 
callous ulcer unaccompanied by erosions or 
superficial ulcerations It seems plausible 
therefore to assume that gastnc erosions are 
of significance in the development of non 
callous gastnc ulcers and of secondary impor 
tance for the production of callous ulcers 

In the groups of gastric ulcers there were 3 
cases which showed malignant degeneration 
along the ulcer margin All of these cases w ere 
situated m the pars pylonca which m the 
experience of the Graz clinic is the favorite 
site of localization for gastric carcinoma 
Roentgcnologically all of these cases had 
shown a typical niche Histologically the 
speamens showed the characteristic ulcer de 
feet m the musculans with partial infiltration 
of the ulcer margin by carcinomatous cells 
There were no instances of malignant degen 
eration of duodenal or jejunal ulcer 

INCIDENCE 

The incidence according to age and se\ is 
shown m Table II Among the gastric ulcers 
there were 10 instances of hour glass stomachs 
and 9 of these occurred in women The ma 
jonty of patients under 30 years of age were 
males with duodenal ulcer 


TVBLE II — VGF AND SEX 

»- o~3 30-4 40-S SO-6 e»-7 70-S T t 


G t d 
d 1 
M 1 
F m I 
T t 1 


S\M1 rOMATOLOGV 


1 here w as nothing of unusual interest in the 
clinical symptoms The greater number of 
patients were ill for a period of over 3 years 
prior to operation The patients with gastric 
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uker or ulcer of the posterior wall of the 
duodenum show ed a tendency to hTmatcmesis 
and mclTna There were no factors in either 
the habits or personal history of the pitients 
to which an etiological significance for the 
production could be ascribed Man\ cai>es 
presented a famil> historj of gastnt disturb 
ances suggestive of ulcer One man who was 
operated upon for a duodenal ulcer related 
that his father and two brothers, had been im 
il aTl> operated upon Another male patient 
was operated upon for gastnc ulcer m iq 0 
and in the following year his two brothers 
underwent similar operations at Graz 

GtSTRlC ACIDITV 

Gastric acidit> was determined bv exam 
ining the stomach contents one half hour after 
a meal of tea and rolls Although there were 
man\ cases of marked h>peracidit\ this hnd 
ing was ba no means constant As a general 
rule the acid content was higher in cases of 
duodenal ulcer than m cases of gastnc ulcer 
Studies of the acid content of the stomach 
after gastric resection showed cither a totil 
absence of free hydroeWone acid or else 
greatly reduced h^ure 

ROENTCEN 'sfCDILs 

Except in those in tances in which roentgen 
examination was contra indicated because of 
recent hemorrhage or the fear of impending 
perforation everv patient w is subjected to 
routine fluoroscopic examination after the in 
gestion of a barium meal Films were made 
only in rare cases and purely for purposes of 
record The presence of a niche was demon 
strated m 97 per cent of the cases of gastnc 
ulcer The diagnosis of duodenal ulcer was 
made on the basis of persistent duodenal dc 
formity and the presence of a niche which was 
found in 98 per cent of the cases In the group 
of jejunal ulcers which hav e always presented 
a diflicult problem for roentgenological diag 
nosis direct evidence of the existence of m 
ulcer was obtained m 10 out of a total of 18 
cases 

Prior to discharge all cases were re exim 
ined fluoroscopically so that the functioning 
of the anastomosis could be studied and the 
size of the stomach obscrv ed 


TECIINIQUF 

1 nor to Vpnl 19 5 ether anasthe la was 
usually employed although a small group of 
cases were operated upon under infiltration 
ana.sthcsia of the anterior abdominal wall 
Since that time local and splanchnic anasthe 
sia have been used in practically every case 
except m those cases m which the presence of 
adhesions resulting from a previous operation 
made its use inailv isable T he an'csthetic solu 
tion was ao 25 per cent solution of tutocam to 
which a small amount of adrenalin had been 
added The technique used was that de 
senbed by Braun f6) One hundred cubic cen 
timcters were injected for the splanchnic 
anasthcsia In virtually all instances the 
anxsthc la was entirely satisfactory and free 
Irom untoward results excepting a transitory 
drop in blood pressure The immediate post 
operative effect were much better than m 
the patients operated upon under ether anTS 
the la 

In Tabic III the four opcrativ e methods are 
h ted so as to show which methods were em 
ployed m the various forms of ulcer Three 
patient with gastric ulcer and four with du 
odena! ulcer had pre\ louslv undergone gastro 
enterostomy 

TVnLE m — OILRVTIVE MI TIIODS 


O in h I I I I I T I 

l< II th I S' O 7 

It 11 th i II b <; » 4 59 

It II th II \ t I 5 3 50 

Rll th II I tro 1 S 0 t> 

r t I s 6( 7 S4 

riie Billroth I method which is m vogue at 
Graz has been described by Orator (27) It is 
emplov <k 1 in e\ erv case in w Inch there is sufli 
cient serosa on the postenoT wall of the first 
portion of the duodenum to insure a safe appo 
ition of serous surfaces for the anastomosis 
I he stomach and duodenum are united end to 
tnd without closing the upper part of the cut 
end of the stomach as originally done by 
Billroth This operation IS unquestionably the 
most phvsiological of all types of gastric re 
section It re establishes the normal continu 
ity of the gastro intestinal tract and as roent 
gen studies have shown favors the develop 
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ment of a new sphincter ^\hlch appar pcrra- ^ 

effects a rhythmic emptying, of tlie sto st*®* ” ^ 

The extent of the stomach removed v jejuniiarc 

from one half to two thirds of the organ 
anastomosis lies on the head of the pa '' 

either m the midUne or slightly to the The trc"-'- 

it depending upon the length of the en c. - 

num the degree to iihich it is mobiliz ^ whel_c n 

the amount of duodenum resected T tteated rr 

of sutures are used for the anastomos iwect*"! n 

tinuous lock stitch of catgut for the delereu -r 

and interrupted silk sutures for th gastr “--tr 

Unquestionably the operation is t My ! _ 

diSicuH and requires more sV\U and ol ga. tr r: 

than other forms of resection The ^ ^ 


UITS or OPERMION 
N f pi E 11 t I ] 
45 
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54 

107 

10 


83 
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INCLUSIONS 

method of gastric resection 
Is the operation of choice for 
ment of gastroduodenal ulcer 
hfficuUies pre\ ent Its use In 
ascs there was no instance of 
na\ ulcer thus confirming the 
Haberer on the basis of a 


can be mastered however by ca 
tion particularly to the first laye 
sutures uniting the posterior w all 
ach and duodenum 


were 

wo . _ 
tioa 

fac* T-— 

1200 cases It is believed that 
,.urrences after Billroth I resec 

0 the fact that an ulcer of the 
has been overlooked or else to 

The second method of choice is 

h 

pretir 

y an anastomosis in an inflamed 

I with a tcrmmolateral anasto 

de 

nK-_- 

ch or duodenum 

senbed by Hibercr (14) in 1922 
m the closure of the duodenal st 

the 


one instance of jtjunal ulcer in a 
illroth II resections 

implantation of the cut end of th^ 

in 

’r‘t_ 1. - 

up results after resections for 


the side of the second part of the 
below the level of the papilla of^ 4 !ter 
entails the mobilizition of the duiw^uzn ac 
cording to the method describe^ Kodtet 
fiS) for the rcmoi il of calculi froBi the retro- 
duodenal portion of the common duct It 
IS used m those cases of duodeotd ulcer m 
which serosa is lacking on the pCi9tMior wall 
of the first portion of the duodeeam It 
unites the stomach direct!) widv the most 
alkaline portion of the duodenum. The im 
mediate postoperative course is chscactenze/i 
b) atendenc) to gaseous eructatipfis and vom 
iting but this usuall) subsides vdthm a week 
This t>pe of operation as well as the typical 
Billroth I operation faa ors the devdopment 
a new sphincter control 
The Billroth 11 operation is merved Urr 
those cases in which it is not fessiUe to per 
form a Billroth I As shown m Table III lh> 
group IS comparatively small The antecoU 
method supplemented b) an «ataro>anafttr 
mosis betw ecn the afferent and efferent Ww 
of the jejunum as desenbed by Btaus t» pt 
ferred to the retrocolic method- The adv4/ 
tage of the autccoUc method vt that It 
vents stasis in the duodenoj^HBial tegftu- 


It etc* " 

C J" 

' r— 


ia 1 ulcer show that 96 per cent of 
w ere completely s> mptom free or 
V improved 
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but onl) those patients m whom the abdomi 
nal findings were completely negaU\e are 
listed as haMng died of pneumonia 

FOLLOW UP RESLLTS 

In conducting the follow up a card was 
sent to each patient who had been operated 
upon requesting him either to report at the 
out patient department or to answer tn writ 
mg as to the state of his health Of the 57 
patients to whom cards were sent 40 had 
moved and could not be traced and failed 
to replv In other words follow up results 
v/cre obtained from 17Q p itient \s this was 
the first attempt at s\ tematit follow up it 
was to be expected that a considerable number 
of cases would not be located 

The results have been divided into three 
groups le excellent lair and poor The pa 
tients who were completcl> tree from pre 
operative sv mptoms were put in the first class 
Those who slated that the> were grcatl> im 
proved but till had occasional symptoms 
were classed as having a fur result those 
who developed jejunal ulcers or else reported 
that they w ere no better than before the oper 
ation were considered to be poor 

Of the 54 patients who were operated uj>on 
for gastric ulcer and from whom replies were 
obtained 45 were found to be m excellent 
health The majonU of these patients had 
gamed over 15 pounds m weight 12 had 
gamed over 25 pounds and 5 had gamed over 
40 pounds These patients unanimouslj 
praised the successful outcome of the opera 
tion and stated that the) had nev er felt better 
and that the> were able to conduct their daily 
duties m a perfectl) normal manner The) 
were able to eat ever) thing without reslric 
tions and could even dnnk beer and wine 
without gastnc distress The 9 patients who 
were classed as having fair results complained 
chiefly of distress after drinking milk or eating 
sweet foods Others were unable to eat a 
heav) meal without a sense of discomfort and 
weakness These latter s) mptoms are un 
doubtcdl) due to the reduced size of the stom 
ach so called microgastria but the inabiht) 
to tolerate milk and sw eet foodstuffs cannot 
be so readil) explained There were no in 
stances of jejunal or recurrent ulcer At this 


point It is desirable to recall that of the 81 
cases of gastric ulcer 77 were operated upon 
according to the Billroth I method 

The results of gastric resection for duodenal 
ulcer are probabl) of greater interest than the 
statistics for gastric ulcer because duodenal 
ulcer is considered the most satisfactor) mdi 
cation for gastro enterostom) b> the advo 
cates of this operation Replies w ere obtained 
from 107 cases Three patients had died of 
intcrcurrcnt disea e Of the remainder 83 
were classed as excellent j6 as fair and 5 as 
poor It IS not neccssaiy to report on the first 
group further than to sa) that the> w ere com 
pIcteU s)mptom free Ihe average gam in 
weight was not as great as m the class of gas 
tnc ulcer patients who had reported sunilarl) 
good results Although there were 2 patients 
who had gained and 60 pounds respective 
I) the majont) of patients gamed onl) be 
twccn5and impounds Thcpitientswhohad 
fair results comiilamcd nnml> of indisposition 
after eating certain foods or after a heav) 
meal Of the 5 patients who had poor results 
2 developed gastrojcjunal ulcers 

evSE REPORTS 

The first pati nt as a man aged 42 upon whom 
an anlecolic Billroth II resection was performed on 
Febniary 4 1025 He was sjmptomfre for 4 
months and then levclopvd periodic epigastric pa ns 
\ h ch gradually incTcased m intensity He was re 
admitt d to the hospital on )pril 20 1926 Gastnc 
anahsissho\ ed a free aciditv of 4 and a total acidity 
of 14 Roentgen cxami alion showed a niche oppo 
site the gastro enterostomy stoma and this was con 
firm d at operation on tpril 24 1926 whenajejunal 
ulcer was found along th mcsentcnal border of the 
jejunum at the po nt visualized roentgcnologically 

The second pati nt a man of 51 gave a history of 
periodic gastr c pains oJ joy car duration A gastro 
enterostomy performed in 1904 \ as followed by 6 
jearsof relief At operation on February 7 1925 an 
ulcer of the superior border of the first part of the 
duodenum v as found In spite of the fact that the 
gastro enterostomy stoma sho\ ed moderate inflam 
matory chang s a Billroth II r as performed the 
previous gastro ent rostomy stoma being used Fol 
lowing pcralion the patient w a free from all symp 
toms !o one year and g ned 45 pounds in eight 
\t the end of that time he suddenly developed pains 
heartburn a d shortly thereafter mclana At opera 
t non December 20 1026 a jejunal ulcer was found 
along the mesenterial border of the jejunum oppo 
site the gastro enterostomy st ma On accou t of 
the former operative findings t is reasonable to 
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assume that this ukcr was simply the extension of 
previous pathological changes 
Ihe third patient was a man of 45 who had had 
gastric disturbance for 5 jtars At operation on 
January 22 1926 an ulcer of the anterior and postc 
nor wall of the first part of the duodenum nas 
found A Billroth I with a tcrminolatcral anastomo 
SIS was performed The postoperative course was 
compheated bv persistent \omiting which lasted lor 
6 \ycek<4 Ten months later the patient was re 
admitted with a history of pain and vomiting of 4 
months duration The roentgen ctamination was 
negative the gastric anal>sis showed a total ab ence 
of free hydrochloric acid the blood Wassermann was 
negative At a second operation on December 17 
rg 6 many adhesions \ ere found between the stem 
ach and the anterior abdominal wall but the anasto 
mosis w as large and normal in e\ ery way The adhc 
sions were divided and the abdomen was closed 
Following the operation the patient continued to 
vomit in small amounts almost dailv Roentgen 
examination was repeated with negative findings 
The neurologist who saw the patient m consultation 
was of the opinion that the patient s symptoms were 
functional in origin and the expression of an anxiety 
neurosis In January 1928 the patient repotted by 
letter that he was still suffering from gastric symp 
toms with nausea and vomiting 
The two remaining patients who had poor results 
following operation were liheni^c neurasthenic mdt 
viduals One of them had been operated upon pre 
viously and a s^stro cntwstoirJ) prihrmid M 
re operation a superficial ulcer of the anterior wall 0! 
the first portion of the duodenum was found and a 
Billroth I resection gave onlv temporary relief 

Follow up results were obtained from 10 
patients in whom both gastric and duodenal 
ulcers were found at operation These results 
were uniformly excellent 

As shown in Table III there were 20 opera 
tions performed for jejunal ulcer One patient 
was operated upon 3 times for recurrent jeju 
nal ulcer and a second patient twice These 
cases have been reported fuUv b\ vonHaberer 
fi5) In this senes of 17 cases there were 3 
deaths As 5 patients could not be located and 
I patient failed to reply the results can only 
be given on 8 patients Of these pilients 6 
reported that they w ere in excellent health and 
completely sypmtom free One patient (level 
oped pain 6 months after operation and the 
findings of roentgen examination wercsugi,es 
tive of the presence of a jejunal ulcer The 
other patient developed sudden hematemesib 
7 months after operation but as he was also 
suffering from hepatic cirrhosis the bleeding 
mav hav e been due to oesophageal v ances 


TABLE VI —RESULTS OP 01 ERATIO't 


N t pi 

Castnc ulcer 54 

Duodenal ulcer 107 

Gastnc and duodenal ulcer 10 

Jejunal ulcer 8 


E 11 
45 


^3 

10 


0 


Total 


179 


9 

16 


P 


CONCLUSIONS 

llie Billroth I method of gastric resection 
IS recommended as the operation of choice for 
the surgical treatment of gastroduodenal ulcer 
unless technical difficulties prev ent its use In 
a senes of 150 cases there was no instance of 
recurrent or jejunal ulcer thus confirming the 
opinion of v'on Haberer on the basis of a 
larger senes of 1200 cases It is behev ed that 
the reported recurrences after Billroth I rtsec 
tions arc due to the f ict that an ulcer of th(, 
po tenor wall has been overlooked or else to 
the establishing an anastomosis in an inflamed 
area of stomach or duodenum 

There was one instance of jejunal ulcer in a 
series of 75 Billroth TI resections 
The follow up results after resections for 
gastroduodenal ulcer show that 96 per cent of 
the patients w ere completely symptom free or 
tremendously improved 

The author wisl cs to thank Profe sor \on Haborer lor 
the many courtesies extended to him and Doctors Orator 
and Meisler for the privilege of using the results of tl eir 
pathological studies 
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THE RELATION 01 THE HISTOLOGICAL STRUCIURE TO THE PROG 
NOSIS or THE CARCINOMATA OF THE UTERINE CERVIX 

By ftILLIWI C llUPPrp MD Cl c G 
Dpim IPhlnLlU ShlfMd dLb JMyltpl 


1 \ recent ^ears dehmte relations bctuetn 
the hibtological btructurc and the prog 
nosis of carcinomata have been e^tab 
lished through the methodical invc tigationi 
of several workers The pioneering, work was 
performed b> Broder (3-7) who divided the 
carcinomata of the skin into four groups ac 
cording to their degree of dilTercniiation and 
found a dehmte relationship existing between 
this scale of histological malignancv and the 
percentages of cures obtained in the different 
groups He also extended his studies to car 
cinomata of various organs and obtained 
similar results 

Afartzloff (23) classified the pnmarv «*olid 
carcinomata of the uterine cervix into three 
groups according to the predominating cell 
t>'pe present (spindle cell transitional cell 
and spinous cell) and reported that the per 
centages of cures increase with the matunt} 
of the tvpc of carcinoma Grecnough (13) 
who studied the caranomata of the breast 
divided these tumors into three groups ac 
cording to the degree of differentiation and 
anaplasia and also stated the existence of 
dehmte relations between the histological 
tructure and prognosis of the carcinomita 
' the breast In commumcationsof Lahm 
^ '') Cordua (8) Regaud (30) and others 
inilar statements are made confirming these 
iindings While these workers restricted their 


investigations to a stud> of the structural 
and cellular condition of the parcnchvnia of 
the tumor McCartv ( 4) examined the rela 
tion of the strom i to the prognosis Trom a 
stud> of the tircinonnta of the stomach he 
concludc<I tliat thu life expectant> is increased 
when the stroma 1 h\ alinized or librotic and 
when it contains a marked l>mpIiocj tic mfil 
tration 

In a previous paper (16) I described a 
method of determining histological mail"’ 
nanc> of carcmomati of the uterine cervix 
b> a numerical ev aluatjon of 0 different fac 
tors recognized as characteristics of diffcren 
liation and anaplasia In this svstem onJ> 
histological features pcrtaimn^ to the paren 
thjma were considered Pecentl) I have at 
tempted to improve thi method bj increas 
ing the number of factor from n to 20 includ 
mg also tho e belonging t7 the strom i The 
results of this tudj are contained in the 
present communi ation 

The list of the o factors considered is as 
follows (i) special cell tvjie of carcinoma 
( ) nucleocj topla nuc coefficient (j) number 
ol pen il cells (4) infiltrative growth of 
cells (5) tjCneral t>'pc of carcinoma (6) irrcgu 
lant> m size of cells (7; irregulantj m shape 
of cells (8) distinctness m outline of cells 
(g) chromatism of cjtoplasm (10) functional 
acti\it> of cells (n) irregularity in size of 
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nuclei (12) irregularity in shape of nuclei 
(13) chromatism of nuclei (14) h>perchro 
matibm of nuclei (15) number of mitoses 
and propliases (16) irref,ularity of mitoses 
(17) character of stroma (i&) \asculant\ of 
stroma (19) t>pe of cellular infiltration of 
stroma and (20) amount of cellular mfiUra 
tinn of stroma 

DEFINITIONS AND TECHNIQUE 
I Special cell type of carcinoma The car 
cinomata of the uterine cervix were classihul 
recording to their general structure and the 
maturity of the predominant cell type into 
two m un groups the glandular carcinomata 
and the pnmary solid carcinomata and each 
of these was subdivided into four sub groups 
A Glandular carcinomata 

1 Malignant adenoma 

2 Papillary and gelatinous adeno 
carcinoma 

3 Adenocarcinoma simplex 

4 Solid adcnocaranoma 
S Pnmary solid carcinomata 

I Spinous cell carcinoma with cor 
mfication 

Spinous cell carcinoma without 
cormfication 

3 Round cell carcinoma 

4 Spmdlc cell carcinoma 

Carcinomata of sub i were evalu 

ated with points those ot sub groups 2 with 
4 points those of sub groups 3 with 6 points 
and those of sub groups 4 with 8 points 
w Nuclcoc^toplasmic coe{fictcnl the rel 
ative number of those carcinoma cells which 
show ed a large nucleus surrounded b> a small 
amount of cytoplasm was e timated If 10 per 
cent or less of such cells were imong the 
tumor cells i point was counted Pheir 
presence in from 10 to o pet cent was evalu 
ated with points in from 20 to per cent 
with 3 points and m more than 30 per cent 
with 4 points 

j Number of penal cells Pencil 

cells described by Lahm {20) as slender 
cells with dark stained nuclei invading and 
destroy mg the carcinoma cells w ere counted 
with I point when they were very numerous 
Two points were evaluated when thev were 
present in moderate number 3 points when 


50 > 

they were scant> and 4 points when thej 
were complctel) absent 

4 [nfil'raltic grouth of celts The presence 
of well defined outlines m the majont) of the 
carcinomatous cell nests w as ev aluated w ith 
I point diffuse invasion present in from 25 to 
50 per cent of the cell strands with 2 points 
in from 50 to 75 per cent with 3 and in more 
than 75 per cent with 4 points 

j General 1} pc of carctnoma If 75 per 
cent or more of the carcinoma was composed 
of parenchyma and if 25 per cent or less was 
stroma 4 points were counted if from 50 to 
73 per cent was parenchyma and from 25 to 
50 per cent was stroma 3 points were evalu 
ated if from 25 to 50 per cent was paren 
chy ma and from 50 to 7 5 per cent w as stroma 
'» points and if 25 per cent or less was paren 
chvma and 75 per cent or more was stroma 
i point was counted 

6 and 7 Irrcgulartiy in st e and shape of 
cells 1 he av erage size and shape of the tumor 
cells were studied Deviations from this si/c 
and shape respectively in from 40 to 50 per 
cent of the cells was evaluated w ith 4 points 
m from 30 to 40 per cent with 3 points in 
from 20 to 30 per cent with 2 points and in 
less than o per cent with 1 point 

8 Distinctness in outline of cells Distinct 
outlines present in 75 per cent or more of 
the tumor cells wire evaluated with i point 
in from 50 to 75 per cent with 2 points in 
from 25 to 50 per cent with 3 points and in 
less than 2$ per cent with 4 points 

9 Chromatism of cytoplasm If the major 
ity of the carcinoma cells had an almost un 
stained cytoplasm while the connective tis 
sue cells were distinctlv pink stained 4 
points were counted If the cy toplasm w as 
only slightly pink stained 3 points w ere 
evaluated a moderately pink stained cyto 
plasm was given 2 points and a distinctly 
pink stained cytoplasm i point 

10 runctwnal activity of cells Granules of 
keratin and droplets of mucous respectively 
present in less than 10 per cent of the tumor 
cells were evaluated with 4 points functional 
activity present m from 10 to 20 per cent of 
the cells with 3 in from o to 30 per cent 
with 2 and in more than 30 per cent with i 
point 
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// and I Incgnhritv in si i and shaf)c of 
nuclei The same lett^pomts and percentages 
were used in the e\aluati>n of this factor is 
described for 6 and 7 

ij C/iromaltsin of nu let Tour points 
were e\aluated if the majonti of the nuclei 
of the tumor cells had nuclei almo t as dis 
tmctl> stained as those of lvniphoc>le> 5 
points if lhe> were somewhat paler 2 points 
if the> w ere considerabh fainter stained and 
I point if the\ were \erj pale 
14 H\pcrchroimtisni of nuclei If o per 
cent or more of the nuclei w ere as dark stained 
as those of lymphocytes the factor was 
evaluated with 4 points if from 15 to 20 per 
cent were hyperchromatic 3 points were 
counted if from 10 to 15 per cent 2 points and 
if such nuclei were present in less than 10 per 
cent I point was counted 
/y \ umber of mitoses and propinses The 
mitotic figures and prophases in 10 fields 
toil immtr ion 1050 x magnification) were 
counted Iwenty or more mitoses and pro 
phases were giv en 4 points 15 to 19 3 10 to 
14 2 and o to 9 I point 


16 Irregularilv of mitoses I athological 
types of mitoses present in less than 10 per 
cent of the mitotic figures were counted with 
I point in from 10 to 20 per cent with 2 
points in from 20 to 30 per cent with 3 point 
and m more than 30 per cent with 4 points 
77 Character of stroma A very loose 
oedematous connective tissue stroma was 
g ven 4 points a moderately loose one 3 a 
fibrous one and a fibrous one with extensiv e 
hyalinizations i point 

18 \ asculartt\ of stroma A hiohlj vas 
cular stroma w as given 4 points a moderately 
vascular one a slightly vascular one 2 and 
one with V CO scanty vessels I point 

IQ Type of icllular infiltration A pre 
dominantly eosinophilic infiltration of the 
stromawascvaluated with i point onemainly 
composed of lymphocytes mixed with some 
eosinophilic leucocytes points oncconsistin 
of lymphootes plasma cells and scantv 
neutrophilic leucocj tes 3 points and one pre 
dominantiv composed ol neutrophilic leuco 
cylcs 4 points 

0 Amount of cellular infiltration den e 
cellular infiltration of the stroma was evalu 
ated with 1 point a moderately dense one with 
points a slight one with 3 points and a very 
scinty one with 4 points 

RESULTS Ot STUDV 

The number of histological malignancy m 
dices determined was 8 belonging to 226 
different exusions I wo excisions cacJi con 
tamed two carcinomata belonging to different 
mam groups The patients from whom these 
tissues were removed were admitted durin 
the years 1922 to 1927 inclusive In Table I 
the 8 malignancy indices art, shown from a 
pathological viewpoint 

MVLIGVVNCy INDEX VND END RESULTS 

The clinical value of themalignancv index 
was tested bv a comparison of the malignancy 
index with the end result The clinical end 
results were graded by Schmitz fid) m the 
following manner end result i when the 
patient was free of symptoms and showed 
anatomical healing 3 years ifter the bCoin 
mng of treatment end result 2 when the 
patient Iiv ed for 2 or 3 years after the begin 
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TABLr I — ilAUGNANCY INDICES IN 228 
CAECINOilATA* 
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ning of treatment end result 3 when the pa 
ticnt lived for 1 or 2 vears after the treatment 
was started and end result 4 when the pa 
ticnt lived for a year The end results were 
known in 48 cases From this group those 
cases were excluded m which the carcinoma 
was already generalized that is in vhich a 
frozen ptlvis or distant metastases were pres 
ent at the lime treatment was started on 
account of the invariably infaust prognosis 
The 48 a\a\lable cases were divided into 4 
groups according to their malignancy index 
The first group included carcinomata with a 
malignancy index ranging from 22 to 39 
the second those from 40 to 54 the third those 
from 55 to 69 and the fourth those from 70 
to 84 After determining the percentages of 
end result i in the different groups the follow 
mg relations were found There was no case 
with a known end re&ult in the Group i in 
Group 2 with 13 cases an end result i was 
obtained in 61 5 per cent in Group 3 with 8 
cases an end result i was recorded m 285 
per cent and in Group 4 with 7 cases an 
end result i was not obtained m a single in 
stance The diagram in Figure i illustrates 
the relation between malignanc> index and 
prognosis The ‘ malignancy line follows 
the percentages of end results of the four 
groups 

STROMA INUbXANDIND RESULFS 

Studying the relation between the condi 
tion of the stroma and the end result I evalu 
ated the stroma from the standpoint of its 




I II III I\ 


Parcnrh>ma stroma coefiic ent and end rc ult 
t Percentages of cases — parenchyma stroma coefficient 
from I 3 5 parenchjma strom co ffcients from 

J69 

anliblastic character The resulting stroma 
index represents the sum of an e\ aluation of 
the factors4 5 and 17 to 20of thomalignogram 
A h>ahnized stroma was e\aluated with 4 
points a fibrous one with 3 a moderatel) 
loose onewilh 2 and a loose one witli 1 point 
The total range of the stroma index is from 
6 to 24 The a\erage stroma index of the 17 
cases with end result i is 14 8 ranging from 
II to 21 the aserage stroma index of cases 
with end results 2 3 and 4 is i 6 ranging 
from 8 to r8 1 he stroma index apparently 
shows a certain relation to the end result 

PVRENCnWtV STROMX. COEFFICIENT \ND 
EVD RESULTS 

I also attempted to ascertain the relation 
between the blastic properties of the paren 
chjma and the antiblastic qualities of the 
stroma to the end res>uUs For this purpose I 
used a parenchsma index the sum of the 
e\ aluations of the factors i to 16 of the malig 
nogram The ratio of parenchyma index to 
stroma index represents the parenchyma 
stroma coefficient The parenchyma stroma 
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coefficients thus obtained were diMded mto 
tw 0 groups those betw een i and 3 5 and those 
bet\\een 36 and 9 From Figure it is 
c\ident that the parenchyma stroma coefli 
cient IS apt to be low in rases with good prog 
nosis while it is m general high in cases with 
bid prognosis and rapid course of the disease 

MlttCNVNCl INOrX \KD PPOGNOSIS 

The prognosis of a carcinoma considered as 
the local manifestation of disturbance of 
j,eneral nature depends upon numerous fac 
tors of different character Fhei ma\ be 
inherited or acquired permanent or transient 
bcal or general \ar\ing in qualiti andintcn 
sitj affecting different organs and appearing 
at different time lhe\ can be divided into 
four group a follows 

I The milignancv of the carcinoma repre 
ented by the infiltritue de tractive ind 
metabolic qualities of the tumor cells 

The endogenous blastic in<l antibla tic 
local and general properties of the organi m 
pertainmc 1 5 race see a^c hereditary con 
stitution functional activitv of the endocrine 
gland tonus ol the vegetative nervous \ 
tern condition of the reticulo endothelial sy 
tern cellular fermentative and phv ical and 
chemical status of the blood Wmph and or 
gans of the bodv especialh of the affected 
area 

3 FxOjjenou factors (aj whidi contnb 
uted to the origin of the tumor (tar paraffin 
roentgen rays arsenic bacterial and parasitic 

ubstances and man\ others of chemical and 
phv ical nature) These factors may remain 
active during the course of the neoplasm or 
they may become inactive before the tumor 
becomes clinically manifest and fbl which 
make their appearance after the tumor growth 
has become established as intcrcurrent dis 
ea es changes m nutrition environment 
therapeutic procedures They may exert a 
favorable or unfavorable influence upon the 
vital activities of the tumor and the blastic 
and antiblastic qualities of the host 

4 Secondarv camplications produced by 
the neopla m of nonspccitic nature (a) Those 
of mpchamcal character as due to compression 
or obstruction jf glandular ducts ureter 
mte tine ccsopbagu etc tb) Secondary 


infections of the tumor and the surroundin 
tissue which decrease the general resistance 
and prove sometime fatal fmediastinitis m 
oesophageal carcinoma) (c) Resorption of 
toxic decomposition products from necroses 
of the tumor 

It IS obvious from this compilation of the 
different factors that the histological mail 
nancy index in which only the potential 
malignancy of the carcinoma and the local 
antiblastic forces arc evaluated cannot give 
definite information about the future course 
of a single carcinoma Such knowled e can 
only be obtained as the result of a considera 
tion of ill of the factors already mentioned 
and probably by others still unknown to us 
\ot before the histological malignancy index 
Is supplemented by a clinical malignancy 
index wc will be able to determine the prog 
no I of a carcinoma more accurately and 
rcliabh than we can do it at the present time 

HISTOLOGIC \L STRUCTURE VND 
RVDlOSrxSITIXEXESS 

Jhe detailed histological analysis of the 
arcinomata of the uterine ccrvax presented 
in tins paper offered a good opportunity for 
the tud\ of the correlations which mi'^ht 
exist between the histological structure and 
the radiosensitivencss of the c tumors \\ith 
Lrs (37) in a recent paper asked that the 
pathology should be interpreted mto terms 
of radioscnsitivcncss and Lahm (20) stated 
that the radiologist wants information as to 
the growth tendency of the carcinoma and 
the defensive reaction of the surrounding tis 
sue on which he may base hi considerations 
in regard to technique and dosaf^e Regaud 
(^o) noted that a detailed knowledge of the 
histological character of the tumor may fre 
quentiv influence the therapeutic radiologi 
cal technique 

Up to the present time the attempts made 
to establish these correlations have been so 
inomclusive and the re ults obtained by the 
different workers so div ergent that no definite 
information has been obtained Dautwitz 
(lo) concluded from his investigations that 
histological structure and radiosensiliv eness 
do not show any interdependency Rcoaud 
(30) observ ed a decrease of radiosensitiv eness 
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with increasing immaturity of thecarcmom ita 
but could not find any relation beti\een radio 
sensitiveness and the condition of the stroma 
Cordua ( 8 ) saw considerable \anat10n5 of the 
radiosensitu eness of inoperable carcinomata 
of the uterine cervix of the same histological 
type He regarded adenocarcinomata as re 
fractory and observed better primary results 
in carcinomata of a medullary type Iluk 
(28) stated that middle npc carcinomata con 
taming many mitoses growing in large aUeoli 
and possessing a moderate amount of stroma 
reaction render the best results Lenz ( i) 
noted also that adenocarcinomata of the 
cervix were radioresistant Recurrences oc 
curred in almost all adenocarcinomata Loeb 
(22) however asserted that the apparent 
radioresistance of adenocaranomata is caused 
by their location deep m the tissues where 
they are less accessible to the action of the 
rays while thev are actuallv more sensitive 
than spinous cell carcinomata Lahm (20) 
reported that he excludes rapidly growing and 
immature carcinomata from treatment with 
roentgen rays He stated further that plcxi 
form carcinomata react well while very \as 
cular and medullary ones arc not very sen 
sitive to roentgen rays Boehm and 7 weifcl (2) 
noted that carcinomata composed of cells 
with abundant cytoplasm growing in narrow 
strands surrounded by young proliferating 
connective tissue with inflammatory leac 
tion and eosinophilic infiltration give the 
best results while carcinomata growing in 
broad columns surrounded by a resting 
stroma are less susceptible to the action of 
roentgen rays They do not recognize the 
lawofBergonic that unripe and rapidly grow 
ing carcinomata are more sensitive than npe 
and slowly grow ing ones as correct and agree 
in this re&pcct with Adler kehrer FranU 
lahm and others Withers (37) reported that 
carcinomata of a mature type containing 
many mitoses hyperchromatic nuclei a 
marked functional activity and a very vas 
cular and loose connective tissue stroma are 
more radiosensitiv c than those tumors in 
which all or some of these features arc absent 
Cramer (9) also observed better results m 
carcinomata with a hypcrxmic stroma than 
m those with an ancemic one Adler (i) saw 


better roentgen ray effects in mature car 
anomata than in those of an immature type 
Pemberton (27) however asserted that the 
cell type is insignificant for the radiosensitive 
ness and that the parenchyma stroma rela 
tion IS important m this respect He in turn 
IS contradicted by Alter who stated that the 
radiosensitiveness decreases w ith the mcreas 
mg maturity of the carcinoma an assertion 
which puts him into a juxtaposition to Re 
gaud ^o) and Schmitz (33) Roussy and 
Leroux (31) and Rubens Duval (32) stressed 
the importance of the condition of the stroma 
for the radiosensitiveness of the carcinoma 
The karyokmetic index of Lacassagne and 
Monrod is not considered as indicative of the 
radiosensitiveness of a carcinoma by most 
authors including Minoflet and Schrumpf 
Pierrou (25) Roussy Laborde and I erou\ 
(31) Regaud (30) Proust Delbet (16) and 
many others 

From this incomplete compilation of refer 
encesof the literature the existing discrepan 
cies of opinions are evident Several factors 
are responsible for this fact for instance 

1 Variations m the interpretation and 
evaluation of the histological structure of 
carcinomata by the different investigators 

2 Varying consideration of the clinical 
aspect as extension location and macros 
copicdl appearance of the carcinoma 

3 Insufficient consideration of the dif 
fcrcnccs existing in the general condition of 
the patient as represented by age state of 
nutrition etc 

4 Differences in the radiological technique 
and dosage used by the different workers 
The effects produced by the roentgen rays 
may be divided into three groups according 
to the parts affected 

A rffect on the carcinoma cells 

I Direct photochemical action (a) Dif 
fuse cy tocaustic action producing acute cel 
lular necrosis ^b) Selective cytolcthal and 
Q toregressiv e action The cytoplasm shows 
swelling cedema clumping disappearance of 
the plasmosomes vacuolation and fattv 
degeneration The nucleus presents increased 
irregularity and indistinctness in outline h> 
pcrchromatism, and l\sis Disturbance of the 
mitotic process ev idenced by the appearance 




of Broeckclmitoses slovi,ing of the mitotic 
process resulting m congestion of mitoses in 
the first dajs following the irradiation and 
subsequent decrease of the number of the 
mitotic figures represent the effect upon the 
proliferate e cellular qualities These degen 


crati\e dianges of the tumor cells are either 
followed b> death of the cells or the> repre 
sent onlj a transient stage of low ered v italitv 
from which the> may reco\er if the> are not 
destroy ed m this stage bj the attack of the 
defensive forces of the bod> Besides these 
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remtent tumor cells there ma> also e'«st re nal radiation emplo>cd m a case of cersical 
fractory cells Waetgen (36) saw after mten caranoma 

si\ e treatment ell preserv ed carcinoma cells 2 Secondary effects fa) Modification of 
and Scidemann (34) reported the presence of growth by \ncrcase of the degree of diffcrcn 
caranomata which had a perfectly normal tiation and stimulation of the functional 
appearance m the crater formed b> the vagi acti\it> A basal cell carcinoma may for 
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mstancechangeintoa spinous cell cnranoma a 
spinous cell carcinoma into one with cormfica 
tions an adenocarcinoma simplex into a 
gelatinous adenocarcinoma etc 1 ctarda 
tion of growth due to the impairment of the 
proliferative qualities of the tumor cells 
(c) Stimulation of growth in refractory parts of 
the tumor evidenced bv the increase of the 
histological mali}.nanc> or caused bv a break 
down of the local or general resistance due 
to too intensiv e irradiation This becomes 
manifest usuaDv in from 6 to 8 weeks after 
the treatment 

B Effect on the troma 

i Primarv effects Thej precede the 
changes taking place m the parcnchvma 
fOpit? 6) fa) Hvptrtmia and cedema due 
to parcel of the ve sel wall (b) Prolifera 
Hon of hbrobla t hi toc>te tnd capillaries 
fc) Increase of the Icutotvtic and lympho 
cjtic mhltration \ marked primary stroma 
reaction i regarded as a favorable mn 
(Quick and Cutler g) 

Secondarv cticct (a) Tibrosts and hv 
ahnizdtion of the increased connective tissue 
stroma It surround the remaining car 
emoma cells with a fibrous barrier \n actual 
choking of the tumor cells by the stroma as 
asserted b\ some authors (Opitz 6 Pracn 
kcl 1 Teilhaber 35 etc) and denied by 
others iHamperl and Schwarz 14 etc ) 
seems to be improbable because the tumor 
cells recover from the effect of the radiation 
more quickly than the cells of the stroma 
(b) Obliteration of the vessels of the stroma 
after thickening of the vessel wall In recur 
fences a decrease of the cellular reaction and 
a loDsening and decrease 0! the connective 
tissue stroma may be obsen ed (Hamperl and 
Schwarz) Recurrences originating from cn 
capsulated tumor cells will occur if either the 
malignancy of the carcinoma cells increases 
or the local and general resistance decreases 
due to changes of endogenous or exogenous 
factors 

C Effect on the organism m general 
(a) Changes m the blood They depend upon 
the extent and vascularity of the radiated 
area There are changes in the number and 
ratio of leucocy tes and ly mphocy tes changes 
in the physical qualities of the blood (srfi 


mentation time coagulation tune surface 
tension etc ) changes in the chemical com 
position of the blood (calcium and pota 
Slum cholesterol and lecithin etc) and 
changes in the ferment content of the blood 
(lipolytic and carcinolytic ferments) (b) 
Changes in the activity of the endoenne 
glands (c) Changes m the tonus of the v egeta 
tue nervous system (d) Chan es m tk 
status of the reticulo endothelial system 
(c) Changes produced by the resorption of 
toxic decomposition products of the radiated 
tissue 

Ten cases w 1 th tw o or more sections remov ed 
dunng the course of treatment were available 
for a study and the effects of roentgen rays 
upon the different histological factors of the 
milignogram and of the interrelation between 
radioscn<sitiveness malignancy index and 
end result are shown in Tabic II 

Among the 20 factors of the maligno ram 
only 8 showed m the majont) of the cases a 
deviation from their on^mal value toward one 
ide The nucleocv toplaemic coefficient was 
increased after the rocnlgtn rav treatment 
in 2 cases and decreased m 5 The ratio in 
points between these two groups was 2 10 
The irregularity m size of cells was increased 
in I ca«c and decreased m 6 cases (ratio i 6) 
The functional activity of cells was increased 
in 2 cases and decreased in 4 (ratio 2 8) 
Irregularity m size of nuclei was mcrea'^ed in 
I case and decreased m 5 cases (ratio 2 9) 
The number of mitoses was increa ed in i 
case and decreased m 6 cases (ratio r ij) 
The character of the stroma was increased 
m 3 and decreased m 6 cases (ratio 6 .8) The 
vascularity of the stroma was increased m 2 
and decreased in 6 cases (ratio 3 S) The 
amount of cellular infiltration was increased 
m 6 cases and decreased m i case (ratio 8 i) 

The average decrease in points of the 
carcinomata with malignancy indices be 
tween 40 and 54 was 7 points that of 6 car 
anomata with malignancy indices between 
55 and 69 was 5 5 points and that of 3 car 
emomata with malignancy indices between 
70 and 84 was r 7 point 

The average decrease in sections removed 
in the first month after the beginning of the 
treatment was 8 points that of sections 
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removed m the second month 5 points that of 
sections removed in the third to tenth month 
-I 7 points 

The average decrease of the - cases that 
were cured as 5 5 points while the average 
increase of the 4 fatal cases as o 5 points 

SUMMARY AND CONCLUSIONS 

1 A report has been gi\ en of a method of 
numerical evaluation of histological mahg 
nancy freed to alarge extent from the influence 
of individual interpretation by the mtroduc 
tion of 20 different factors representing his 
tological qualities of the parenchyma and 
the stroma of carcinomata 

2 The sum of the evaluations or the hib 
tological malignancy index possesses a 
clefimte relationship to the end result 

3 The stroma index or the sum of 
evaluations pertaining to the antiblastic 
qualities of the stroma v\as in general higher 
in cases with end result i than in those with 
end result 3 and 4 dying in the first 3 
y ears after the onset of treatment 

4 The parenchy ma stroma coefficient 
showed a definite relation to the duration of 
the disease 

5 Definite information concerning the 
course of a carcinoma depends on numerous 
local and general endogenous and exogenous 
factors The histological malignancy index 
m which only the histological evidence of the 
malignancy of the tumor cells and the local 
reaction of the organism is considered can 
therefore render an approximate estimation 
of the future course of the disease 

6 Radiosensitiveness of a carcinoma dc 
creases with an increase of the malignancy 
index 

7 A malignancy index which remains sta 
tionary or shows only minor variations from 
the value obtained before the beginning of 
the roentgen ray treatment points to the 


presence of a radiorefractory carcinoma 
while a marked drop of the value of the 
malignancy index after radiation is apparentlv 
indicative of a good radiosensitiveness of the 
tumor 

BIBLIOGRAPHy 

I Adler Strahlentherapie 1920 x 758 

Boehm and Zwi iFEL Zentralbl f Gynaek 1926 i 

30 

3 Brodexs Med J &.Rec 1925 cx\i 133 

4 Idem Ann Surg 1921 kKitt 141 1926 1 w 574 

5 Idem J Am M Ass 1920 k\iv 6 6 

6 Idem Arch Surg 1925 ti 43 

7 Idem Arch Path ALab Med 19 6 11 376 

8 CoRDUi Strahlentherapie 1926 680 

9 Cramer Strahlentherapie 1926 xxi 644 

10 DautwIT^ Strahlentherapie 19 5 xxi 153 

11 Deldet and Mendaro Les cancers du sein Ann 

delaClm Chir 1925 
I Fraenkcl Quoted by Opitz 
13 Greenolch j Cancer Research 19 5 vx 453 

4 IlAMPERLandScinvARZ Strahlentherapie 1927 xxi\ 

606 

tj HuepfR Arch Path 4. Lab Med tobepubished 

16 IIoeper and Sciiurrz Stralilentherap e 1927 

660 

17 Idem Am J Roentgenol 19 6 xvi 30 

18 Laborde Kou^sy I EROUX and Peyre Bull de 

I \ss franj p 1 tudedu cancer 19 mi 

19 Idem J de radio! etd^lcctrol 1924 viii 289 

o Lauu Ctgebn d med Sttahletvfoisch 19 j \ 
556 Strahlentherapie 1927 xxv 22 
21 Lenz Am J Roentgenol 19 7 xvii 335 
lOLB J Cancer Research 1922 vu 2 9 

23 Mxrtzloff Johns Hopkins Hosp Bull 1927 xl 160 

24 McCarti j Lab ACbn Med 192 viii 42 

25 MiNori-ET nd SciiRUMPF Perrou Arch dfilectnc 

1923 4^9 

26 Omz Slrahlentherapie xxi 352 

7 Pe IBERTON Am T Obst AGynec 1926 xii 536 

5 Pleik Inaugural di seitalion Koenigsberg Ber u 

d ges Gynaek 1922 vi o 

29 Quick and Cutler Am J Roentgenol 1923 i\ 

5 9 

30 Recaud Fortsciir a d Geb d Roentgenstrahlen 

1926 XXXV 288 

31 RoussY Laborde andLEROUX Bull del Ass franc 

p I tudedu cancer 1923 

32 Rubens Duial \nn de M6d 1914 1 7 Con du 

Cancer 1923 

33 Scminz \m J Obsl 8,.Gynec 1925 l s 

34 Seidem.an'n Strahlentherap e 19 6 xxii 554 

35 Teiuiabcr Mu nchen med Wchnsch 1927 

Ixxiv 1087 

x6 Waetcen Strahlentherapie 1926 xxu 579 
37 Withers \m J Roentgenol 1923 x 776 


SUrGER\ G\NECOLOG\ AND 0B<;TETRICS 

AN EXPERIMENTAL STUDY OF MUSCLE ATROPHA 
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F m h P b r g JL b 

T here still remains some conflict of 
opinion regarding the mecbamsm of 
acute muscle atrophj following arthntis 
and trauma Most of the landard textbooks 
of medicine neurologv and pathologj dismiss 
the subject with a reference to the speed with 
which atroph> can appear after acute arthn 
tib (McCallum Aschoff Tilnej and Pilcj 
Sachs and Hausman ) 

French in his Index of Diffcrcnti H Diag 
nosis IQ I state The atroph> is ome 
times so rapid that some think it cannot be 
due simpl> to disuse but must hate a ncuro 
pathic factor also 

In Rosts Pnholo ical inilonw of Surgical 
Diseases 1923 there is a bnef chronologic il 
account tn which the author state that the 
widest acceptance has btcn won bv the reflex 
theorv of Brown Siquard However he men 
tions later experimental results incompatible 
with thi theor> and concludes that the 
problem 1 till unsolved 
Dana s Textbook of "Serous Diseaics has the 
follow mg to &a> In inflammations of joints 
the muscles moving them are affcctcil bv a 
simple atroph) which is called arthritic J he 
atrophj IS probably due in part to disuse and 
in part it is a reflex trophic disturbance 
In the Orthopedic Surgers of Jones and 
Lovett It IS stated that m evciy sjnovitis 
there occurs early an atrophy of muscle which 
IS an essential part of the affection and not 
a complication The same condition occurs 
after fixation of a limb and at times m con 
nection with an injury to a limb not accom 
pamed b> frank synovitis and accompanies 
chronic joint disease as an integral part of the 
affection 

The studj here presented was undertaken 
at the suggestion of Dr P \\ Nathan to dc 
termine more accurately the relative speetl 
ind extent of the various types of acute 
secondary muscle atrophy in the hope that 
the results would cast some further light on 
the mechamsm especially of the arthrogenic 
type 


ry I h Mou t S H p t 

Although the mechanism remains unex 
plained acute atrophy following arthritis ha 
been recognized since Hippocrates Before the 
work of John Hunter i83j it w as generallv 
assumed that disuse of the affected limb i\a 
the factor that caused the atrophv John 
Hunter wrote The lesions that involve the 
ligaments the tendons and the aponeuro es 
particularly those due to sprain (trauma) dis 
turb the functions of the muscles to a greater 
degree than those that involve the muscle 
themselves in that such lesions b\ s-\mpalh\ 
cause atrophv and loss of vigor 

Brown Siquard in i860 first suggested a 
reflex mccham m He believed that the ef 
ferent vasomotor nerves were stimulated by 
the irritation of the arthritis with con cquent 
vaso pasm that caused faulty muscle nutn 
tion 

riiirlten \c ir ) ilcr \ ulpian attempted to 
prove this by artificiallv stimulating the ef 
lercnt nerves He was unable to demonstrate 
significant nervous control of the muscle ves 
sels bv this means and concluded that the 
reflex mechanism causing muscle atrophv was 
not that proposed by Broun Stquard He 
then suggested another reflex theory viz the 
irritative joint le ion sends afferent impu! es 
to the muscular trophic centers m the cord 
and the stimulation of these centers cau es 
the mu'iclc to atrophy This theory was 
almost simultaneously enunciated by Paget 

Numerous other theories were suggested at 
approximatelv the same time Sabourm m 
1873 announced an elaborate one based on 
direct extension of the pathological proce 
He believed that the inflammation proceeded 
from the joint penphcralh to the fibrous 
muscle sheath thence to the ncurolemma the 
nerve the nerv e ending and finally the mus 
cle As late as 18S8 btruempell on the basis 
of microscopic findings bclievetl that the 
atrophy was due to the extension of the in 
flammatory process in the joints to the mus 
clcs The inadequaev of these theorie was 
more or less conclusively demonstrated by 
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Bup\av and Ca^lu in 1893 These aulhors 
microscopically studied the atrophic muscles 
as well as the ner\es and neurolemma and 
could hnd no e\ idence of inflammatory change 
It IS not to be denied that acute mflamma 
tor> arthntic processes may extend beyond 
the joint However the fact that acute 
atroph> does occur in the absence of such e\ 
tension is sufficient evidence to show that the 
extension does not cause it \lso the theories 
depending on direct extension do not account 
for the atrophy occurring after aseptic joint 
lesions which certainl) do not spread to sur 
rounding tissues 

In 1877 the nrst effort to reproduce arthro 
genic atrophs in animals was published bv 
Valtat He produced arthntis m the knees 
and shoulders of guinea pigs and dogs bv 
ttaumatiziu^ the joint and by the use of irn 
tating substances The animals were kilhd 
at varying periods thereafter and marked 
atrophy of the musculature about the joint 
was found 

Valtat s methods were crude the muscles 
were weighed wet and his procedure of weigh 
ing entire extremities is a most difficult one 
to carr> out accurately N evertheless his work 
sufficed to demonstrate that acute arthrogeme 
atrophy occurs in animals and to give some 
idea of its extent and speed 

Valtat initiated an era of concentration on 
the subject in Prance and m 1890 Raymond 
and Dcroche announced that thtir expen 
ments had pro\ ed the reflex theory to be cor 


rcct Raxmond produced arthritis in the 
knees of dogs and cats by cauterization and 
the introduction of siU er nitrate The ammals 
were killed at varying periods following the 
injection and the rectus femoris muscle of the 
arthritic extremity was weighed The same 
muscle on the opposite extremity serv cd as a 
control He confirmed \ altat s experiments 

In a second group of two ammals arthritis 
was produced in hind limbs after uni 
lateral section of the posterior spinal roots 
from the third dorsal to the third sacral seg 
ment The weight of the rectus femons 
muscle on the side of the cut roots was much 
greater than the other side In fact the 
weight ratio was similar to that in the first 
group of experiments From these expen 
ments it was concluded that the reflex path 
was essential for the production of acute 
atrophy Deroche duplicated and confirmed 
Ray mond s w ork 

At approximately the same time Hoffa be 
came interested in the problem It was his 
first belief that the pathological joint effusion 
was absorbed through the lymph channels 
by which route it came into contact w ith and 
affected the extensor muscle groups He tried 
experwnentaUv to demonstrate the anatomical 
plausibility of this by injecting the knee joints 
with colored substances that could later be 
recognized in the musculature His expen 
ments show ed the substance only in the deeper 
muscles (v asli) None could be demonstrated 
m the rectus femons a muscle that had been 
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shown to atrophy after knee joint inflamma 
tions Hoffa then m 190S repeated Pajmond 
and Deroche s work and conlirmed their con 
elusions m e\er> particular 

WTiile HofTa \\as still engaged m tlus work 
Sulzer in a paper published in 1807 mam 
tamed that arthritic atrophj could be ac 
counted for by macti\it> alone He showed 
that the muscles spanning ank>loscd joints 
were atrophic as compared with those of the 
normal leg He also showed that muscles 
spanning two joints (recti) one ank>losed and 
one normal were less atrophic than muscles 
with completcl> fixed origins and insertions 
ivasti) This work was done chiefly on cases 
of chronic arthntis Sulzer concluded then 
that fixation can produce atropha Ills work 
however does not prove that it can be pro 
duced in the short time m which arthrogeme 
atrophy may appear 

Bum a pupil of Sulzer attempted in 1906 
to obtain experiment il evidence for Sulzer s 
point of view Bum injected the hip joint of 
a rabbit with an irritating solution and 
plinted the opposite side The animal was 
killed in a few days and the muscle weights 
were measured I he atrophv was more ex 
tensive on the splinted side In a second nb 
bit Bum injected the knee joint of one side 
and splinted both extremities Muscle weights 
after several days showed the atrophy to be 
equal on both sides and on this basis Bum 
concluded that inactivity was re ponsible for 
the atrophy in both cases 

SchifT and Zak in 191 continued and 
elaborated Bum s experiments They quoted 
the results of Hoffa Raymond and Deroche 
admitting the correctness of their obscrv aliens 
but questioning their interpretation They 
suggested that in the experiments of these 
observers atrophy is absent on the side of the 
sectioned posterior roots because pam sensa 
tion is absent and there is no consequent dis 
use The cutting of the reflex path in itself 
does not prevent the atrophy but merely 
obviates pam which when present causes 
limitation of voluntary function 

Schifl and Zak employed both the wet and 
the dry methods of weighing m their expen 
ments They used chiefly the quadncqis 
group One extremity of a guinea pig was 


immobilized m plaster and the muscles of 
both sides w cighed on the sev enth day The 
results corresponded with Bum s experiments 
marked atrophy was present on the immobi 
lized side (quadriceps) 

But complete inactivity does not always 
follow arthritis Therefore a second expen 
ment was undertaken to reproduce the effect 
of partial inactivity The Achilles tendon of 
a senes of guinea pigs was cut on one side 
This the authors felt produced partial mac 
livity After 7 to 9 days there was decided 
atrophy of the entire extremity 

In order to eliminate the possibilitv that a 
hypertrophy of the opposite leg accounted for 
the weight difference a third study wasunder 
taken I he Achilles tendons of both side 
were cut m two dogs On one side of each 
the knee joint was injected with turpentine 
After a week the side with the turpentine 
arthritis and the sev cred tendon showed only 
4 per cent more atrophy than the side that 
had only the tendon severed Schiff and Zak 
were satisfied that partial inactivity could 
produce the same degree of atrophy as knee 
joint arthritis and that partial inactivity fol 
lowing a painful knee joint was re pon ible 
for the subsequent atrophy 

The work of these observers may be cnti 
cized from several aspects In the first place 
an m ufllacnt number of animals was em 
ploy cd to insure accurate results Our expen 
ments ha\ e show n that many extraneous fac 
tor such as plaster bruises and excoriations 
or even plaster pressure with intact skin may 
influence to a surprising degree the atrophy 
of the muscles, of the extremities this factor 
will be further considered m our immobiliza 
tion experiments Besides the factor of accu 
racy there are several assumptions which we 
believe are unjustified That external fixation 
or immobilization is equivalent to complete 
muscle inactivity certainly cannot be ac 
cepted by us This will be fully discussed at 
a later period Here it w ill suffice to sav that 
a muscle immobilized cannot necessarily be 
considered as being m a state of complete 
inactivity 

Again we may criticize the assumption 
that atrophy of the muscles following 
achillo tenotomy is due solely to partial dis 
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se The possibility that a reflex mechanism 

5 concerned cannot be so easily dismissed 

A further study \\as undertaken by Schiff 
,nd Zak namely a repetition of HofTa s ex 
)eriments (section of the lumbar and sacral 
lerve roots on both sides \\ ith the production 
)f inflammation of one knee joint) This ex 
lenment resulted after se\ eral eeks in only 
: to 5 per cent atrophy of the quadriceps on 
;he affected side A control animal in which 
;he posterior nerve roots were cut but the 
v.nee joint left intact, showed a similar small 
imount of atrophy so that in both cases 
the atrophy was attributed to inacti\itj by 
these obscr\ ers 

In the fifth group of ammals the dorsal 
cord was sectioned and one knee joint in 
jected The animals were killed after weeks 
and the leg muscles of the injected side were 

6 to I per cent heavier This finding is diffi 
cult to reconcile with the reflex theory ac 
cording to which the greater loss should be 
on the side of the inflamed knee joint 

Schiff and Zak explain that the cord section 
causes rapid atrophy of both legs but the 
atroph) on the side of the joint inflammation 
IS delayed b> the stimulation of the lower 
motor neurone reflexes caused b> the joint 
irritation The assumption that the reflex arc 
preserves the musculature m this case does 
not impl> a trophic factor (These authors 
believ ed that the irritation of the musculature 
produced muscular contraction and thereby 
pre\ ented the inactiv it> ) 

Legg in 1908 reported a further study of 
muscle atrophy following arthritis Three 
groups of three rabbits each were emplo>ed 
In the first group one knee joint of each rabbit 
was inoculated with a suspension of viable 
tubercle bacilli The same procedure w as per 
formed on the second group but in addition 
the leg was immobilized by means of a tin 
splint In the third group one leg was splinted 
but the knee joint not infected The ammals 
were all killed after 40 da>s and the rectus 
femons was measured by the microscopic 
method (taking an average of the diameters 
of 300 fibers) His results showed that im 
mobilization alone causes as much atroph> 
as immobilization plus infection (12 per cent) 
The group in which the knee joints were in 


fected but not splinted showed less atrophj 
(7 per cent) than either of the other two 
groups The atrophj produced by tubercle 
baalli (7 per cent m 43 days) is of such small 
amount that we are not justified in calling it 
acute atrophy (turpentine atrophy reaches 
this degree in 2 days) 

Legg attributes all these types of atrophy 
to reflex vasomotor impulses which cut down 
the blood supply to the affected part We 
can however find no evidence for this view 
m the results of his experimental work It 
will be remembered that Brown Sequard held 
a similar view but Vulpian failed to produce 
a marked degree of vasospasm by stimulating 
the efferent nerv es The possibility that such 
diminution of the blood supply could produce 
the extreme degree of atrophy that follows 
acute arthritis certainly does not coincide 
with our clinical experience (There is for 
example little or no atrophy following throm 
bo angiitis obliterans of long standing ) 

In 1926 Harding made an interesting con 
tnbution to the subject from a different as 
pect Two parallel senes of rabbits were em 
ployed m one of which (14 in number) a knee 
joint arthritis was produced by the strepto 
coccus infrequens In the other senes (6 in 
number) one extremity was immobilized m a 
plaster spica After 3 weeks the femoral arte 
rial and venous blood was drawn from the 
animal under anaesthesia and subjected to gas 
analy sis to determine the oxygen consumption 
in the extremity The animals were then 
killed and the quadneeps muscle group 
weighed the opposite side being used as a 
control 

Harding s results showed practically a dou 
bling of the oxygen consumption in the ar 
thntic atrophy cases whereas the immobilized 
animals showed only a slight increase above 
normal Harding believ ed that this difference 
was due to a higher rate of muscle catabolism 
in arthntic atrophy than in immobilization 
and that this indicated a different mechanism 
of production 

Further experimental work along these lines 
is certainly necessary before Harding s inter 
pretation can be accepted It is possible that 
the admimstration of an anaesthetic is a com 
plicatmg factor Again it may be that any 
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spabtic muscle will gi\e evidence of as treat 
dn increase in oxygen consumption regardless 
of its size diminution In other words no 
evidence is presented that the increased ca 
tabolism bears any direct relationship to the 
atrophy 

From this brief summary of the literature 
upon muscle atrophy it is clear that there 
still exists a considerable duersitv of opinion 
as regards the mechamsm and caui>e of this 
condition There are moreover rither re 
markable diflerences in the results obtained in 
the experimental work undertaken to clear up 
the subject and even where the results ob 
tamed by experiment arc similar the authors 
are at variance as to their interpretation 

For these reasons vve decided to repeat the 
experimental work that has been done in the 
hope that bv taking ofcat care to have the 
experimental method ac urate and the imd 
mgs unequivocal we might be able to chnfv 
the subject 

One hundred and eighteen rabbits were 
used in the studv 

The setnitcndinosu muscle was ustd for the 
tirst three groups of experiments It was 
chosen because ot the following reasons 

I It IS ail auxiliarv muscle and therefore 
its paralysis t aus s no di ernible lamcnc s or 
disability 

It i» a red muscle— completely sur 
rounded by the pale adductor mupHus and il 
can be atturateh dissected out 

3 It has a small and well defined ongin 
and insertion which can be accurately dis 
sected or sectioned 

4 It cros e the knee joint and will be 
ilTected bv pathological processes m that 
joint 

5 The nerv e supply lUp this muscle is single 
and can be ectioneJ by a posterior approach 
IS It leave the sciatic trunk thus minimizing 
the pos ibilitv of mjun to the blood supply 
of the muscle to the muscle itself 

It was ncces arv to employ the gastrocne 
mius muscle for the fourth f,roup (immobihza 
tion experiments) -^s the semitendinosus 
muscle takes its origin from the pelvis in or 
cler to immobilize this muscle it is necessary 
to immobilize the thigh on the pe vis In the 
rabbit it w as found impossible to accomplish 


this unless the motion of the opposite lower 
extremity was restricted and this would pre 
elude the use of the opposite member as a 
ointrol On the other hand the gastrocne 
mius can be immobilized by means of aplaster 
spica without any efiect upon the opposite 
extremity 

To determine the variation that mi"ht exi t 
in normal muscles and to determine the more 
accurate method of weighing to be adopted 
we dissected and weighed semitendinosus 
mu clcs in a senes of ten rabbits that had not 
been operated upon The muscles were 
weighed both wet and dry For the dry 
weighing the muscles were washed in water 
ami dried for 4 hours m a dry chamber wath 
a constant temperature of 100 ccnticrade 

By the wet method the average difference 
between the muscles of both limbs was 7 per 
cent by dry weight there was a variation of 
2 per cent From these findings as shown m 
Tabic I we considered the dry method of 
weighing to be tlic more accurate and this 
method wa tliercfore used in all the expen 


ments ( I able I) 
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TECHNIQUE OF EXPERIMENTAL ARTHRITIS 
Turpentine was used as the irritant After 
lodinization of the skm overlying the knee 
joint the turpentine was injected hypoder 
matically into the knee joint For the animals 
that were to be killed before the third day 
after the injection o 75 cubic centimeter was 
used o 5 cubic centimeter was used m those 
killed on the third day o 2 cubic centimeter 
was used for all animals that were to hve 
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TABLE II — TURPENTINE ARTHRITIS 


T\BLI III — NER\E SECTION 
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more than ^ davs When a larger amount 
\\ as used (in the latter groups) the purulent 
effusion usually broke through the capsule of 
the joint and infiltrated the musculature of 
the extremity (Animals which on autopsy 
showed extra articular inflammation were not 
included m this statistical sti dy ) 


TFClINIQUE OF NERVE SECTION 
Under ether anxsthesia preceded by a quar 
ter grain of morphine by hjpodermic a one 
half inch incision was made m the direction 
of the fibers of the gluteus maximum muscle 
The fibers of the gluteus maximus and the 
underlying medius were separated by blunt 
dissection and retracted and the sciatic nerve 
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The nerve to the semitcndinosus 
leaves the sciatic about a quarter of an inch 
below the sciatic notch and can be easilj 
identified and sectioned W ounds w ere closed 
with silk and a collodion dressing w as applied 
The posterior approach was used because it 
IS easy of accomplishment and does not en 
danger the blood supply to the muscle 

TPaiNIQUE OF TENOTOMY 

Under ether and morphine anesthesia a 
\ertical incision was made on the inner side 
of the leg just distal to the knee joint The 
tendon ol the semitendmosus was identified 
and brought into the wound with a blunt 
hook It was then sectioned close to its tibial 
attachment Wounds were closed with silk 
and a collodion dressing applied 

TECHNIQUE OP IMMOBILIZATION 
For reasons mentioned above we used the 
gastrocnemius for these experiments Immo 
bihzationwas accomplished by the application 
of a plaster spica extending from the mid 
thoraac region to the toes 1 he plaster band 
age was applied directly to the animal with 
out the use of padding The fur of the animal 
proved to be adequate protection against 
pressure sores 
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This type of bandage immobilized the thigh 
ICo and foot complete!) 

EVPERIMENTAL DA.r\ 

The results of these four groaps of cxpen 
ments for the sake of breMt\ are gi\en m 
tabular and chart lorm 

CONTROL*! 

\er c section In order to a certain whether 
the shock of the operation plajed an\ part in 
the atroph) caused b\ ner\e section three 
animals were operated upon ju t as for a 
nerae section except that the ner\t was not 
sectioned ^fter the ner\e was exposed and 
retracted with the blunt hook it \ as allowed 
to drop back into the wound and the wound 
wasdosed Theresult arc shorn in Table IV 

Table I\ shows that operative trauma 
pla>ed an msignilicant part in the amount of 
atroph) The po sibiiitv that there is addi 
tional nerve suppl) to the muscle was ex 
eluded b> careful dissectioris In no case was 
anacces or> or anomalous nervesuppl> to the 
semitendinosus dis overed The atroph> re 
corded on the chart therefore represents th it 
soleK due to nerve section 


TABLE I\ —CONTROL EXPERIMENTS FOR TIIF 
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Tcnolom\ Lipschutz and Audova in their 
experimental controls incised the tendon it 
self but did not cut it through Thev reported 
insignificant atrophy following this procedure 
and concluded thatprobabl) the atrophy con 
sequent upon nerve ection and tenotomy are 
analogous and due to the inabilit> of the 
muscle to function i e disuse 

In order to rule out the possibiUt> that the 
trauma of operation pla>s some part m the 
atroph) m our own cases we exposed the 
tendon and subjected it to friction m three 
rabbits shown m Table VI the atroph> 
following this procedure was insignificant 
Hence it must be concluded that the operative 
trauma maj be disregarded and that the 


TABLE V — TENOTOMY OF SEMITCNDINOSIS 
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atropbj following tenotomj is due entire!) to 
the section of the tendon 


TABLE VI — CONTROL EXPERIMENTS FOR THE 


ATROPHY FOLLOWING TENOTOMY 
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From the results of the immobilization ex 
penments as shown b) Table VII we must 
condude that the atroph) if an) resulting 
from immobilization is slow in onset and nev er 
reaches the proportions that occur after tenot 
omv nerve section or experimental arthritis 
that m fact it is insignificant as compared 
to the atroph) that occurs in these conditions 
We are unable to account for the findings 
of previous investigators who have reported 
muscle atroph) b) external immobilization 
unless we assume that errors m teclinique are 
responsible for the atroph) said to have been 
so mducel In our experiments we found it 
rather difficult to obtain complete iramobih 
^tion of the pelvis and hip joint without at 
the same time producing other lesions In 
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ve found it almost impossible to obtain 
n of the hip without causing excoria 
upon either the fixed or the free limb 
on the other hand e immobilized the 
cnemius ^^e obtained fixation ^Mthout 
omplicating factors In these cxperi 
. the atrophy not only was slow m ap 
ig — did not in fact appear until the 
lenth day — but was insignificant as com 
with that obtained m cxpenmental 
section tenotom> or arthritis Inas 
as great care was taken to obtain com 
immobilization our failure to obtain 
h> in these cases cannot be attributed 
ilure to obtain absolute fixation We 
conclude therefore that the atrophy 
led by others nitli expertmental immo 
tion was caused not by the fixation 
it was no doubt due to other extra 
i factors injury exconation etc such 
curred m our expenments upon the hip 
that for this reason we discarded as 
urate 

; think we are therefore justified in con 
ng that immobilization is not the cause 
rophy in arthntis It does not how e\ er 
V from this that the atrophj that follows 
imental arthritis or human arthritis is 
lisuse atrophj As a matter of fact the 
j muscle atroph> of arthntis ma> well be 
c disuse atroph> WTiat wc maintain is 
muscle disuse in such cases is not due to 
itar> or external fixation of the limb 
i if we lea\e out of consideration our 
abilization expenments the underlying 


physiological factors invohed should lead us 
to this aindusion 

If an extremity is immobilized eg in plas 
ter we fix the ongin and insertion of the 
muscles with reference to each other and by 
this procedure muscle shortening is inhibited 
The tension of the muscles howe\er is still 
under control of the central nervous system 
and limitless energy may be expended in ex 
erting muscular force to resist immobilization 
Under these arcumstances there is a con 
tinned expenditure of muscle energy to pro 
duce isometnc contraction m the immobilized 
member Obxiously then although \olun 
tary shortening is inhibited when the limb is 
immobilized the muscles in such an extremity 
still continue to exercise some of their func 
lions Such muscles cannot strictly speaking 
be said to be in a state of disuse As a matter 
of fact complete disuse connates complete 
absence of all function Hence although it is 
possible that partial disuse exists when a limb 
is immobilized it is not by any means com 
plete and as has been shown by our expert 
ments docs not lead to atrophy 

As a matter of fact a muscle can be said 
to ha\c completely lost its power to function 
only when it has completely lost contact with 
the central nervous system In this case as 
has been shown by Jamin whose work has 
been confirmed by many competent observers 
the function of the muscle is entirely sus 
pended and it becomes completely relaxed in 
consequence it undergoes simple atrophy and 
the atrophy is uncomplicated by any other 
conditioning influences 

The nearest approach to such disuse obtains 
when the tendon of a muscle has been sev ered 
In this case the neuromuscular control is pre 
served and the muscle continues to receive 
stimuli to ointract either directly or indirectly 
through Its nerve supply but inasmuch as 
muscle tone cannot be maintained unless the 
elastic tension is intact the muscle remains 
relaxed has therefore lost its power to func 
tion and undergoes atrophy 

All propnoccptiv e stimuli arc according to 
accepted teaching reflex initiated by joint 
motion and have their receptors not in in 
dividual but in muscle groups If therefore 
the tendon of one muscle belonging to a group 
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that acti\ates a certain joint i*. sectioned 
more particularlj w hen the muscle whose ten 
tlon has been sectioned is onlj a subordinate 
member of the group tins muscle will con 
tmue to receive its share of tonal stimuli so 
long a«; the joint continues to be actiaated b> 
the other members of the group Hence such 
a muscle though still reccuing propnocep 
tive stimuli ne\ertheless remains in a state 
of relavation and for this reason can perform 
no function Ob\iousIy then ner\e section 
and tenotomj cause analogous functional dis 
turbances in the muscle the\ are both fol 
lowed b> relaxation in the one the muscle 
ceases to function because it recci\ cs no more 
nerve stimuli and cannot contract in thcothcr 
the muscle continues to receive efferent slim 
uli and ma\ contract but the contraction 
produces no or onJ\ slight increa e of tension 
that is onlv that caused bj resistance ol the 
weight of the muscle itself In either case the 
muscle doe no work and in consequence 
undergoes atrophv Under these circum 
Stances we should expect to meet with a simi 
lar t>pe ol atrophv regardless of whether the 
cessation of function is caused b> nerve sec 
tion or tcnotom> and this is borne out bx 
our experiments as shown m the tables and 
charts which for the most part confirm those 
of Lipschutz and ^udo\ a 

EXPERIMESTAI, RE^U-LIS 
Our experiments With arthritis again show 
that the atrophv that follows this condition 
closel) resembles these two t>pes of atrophv 
in practicall> all particulars Onh after i ^ 
da)s does arthritic atrophv fail to keqv pace 
with the above mentioned two other tjpes 
and this is readilj explained on the grounds 
that the irritation of an aseptic substance 
such as turpentine is limited in duration 
while nerve section and tenotomj produce 
more permanent lesions 

In our experiments atroph> was mcasur 
able after 48 hours following nerve section 
tenotom> and acute arthritis After thi time 
it increased rapidlj until the bej,mning of the 
second week when a slower rite of progress 
ensued On the other hand the atrophy that 
followed external fixation of the limb was not 
appreciable until the third week and even 


then was not beyond the limit of error except 
in one case One rabbit immobilized for ji 
days (longest observed period) showed only j 
per cent atrophy which is within our limit 
of error Obviously then immobilization 
atrophy is not comparable m rapidity of onset 
or in degree with the other types ob erved 

DISCUSSION 

The more plausible theories that have been 
sugge ted regarding the mechanism of arthro 
genic atrophy arc the following 

I Diminution of blood supply throu h di 
rect pressure of joint effusion on the muscle 
Poor muscle nourishment through re 
Hex stimulation of elTerent vasomotor nerves 
(Brown Sequard) 

3 Myo itis by direct extension (Stniem 
pell) 

4 \scending neuritis from joint periphery 
to fibrous muscle sheath to neurolemma to 
nerves to nerve endings and finally to mu de 
(Dccossc Sabounn) 

5 Absorption of the pathological effusion 
through lymph vtsstls bringing it in contact 
with the extensors and affecting them (Holla) 

6 Disuse caused by fixation of the joint 
(Sulrcr Bum SchilT and 7 ak) 

7 Reflex cumulation of trophic cord cen 
ters which directly control muscular nutrition 
(Paget Vulpian (^Iharcot Lefort and\altat) 

Iheoncs one and two which make use of 
a blood diminution mechanism may we be 
licvc be discarded because thrombo an iifi 
obliterans and atherosclerosis may exist for 
years without causing notable atrophy 

Theory number one assumes the existence 
of joint effusion but this is not always present 
clinically and m arthritis accompanied by 
marked atrophy does not account for the fact 
that atrophy is common in muscles distant 
from the joint inflammation 

Concerning theory number two it will be 
remembered that Vulpian by experimental 
stimulation of the nerve to the musculature 
failed to licmonstrate significant control of the 
muscular blood vessels by them 

Theories three and four those depending 
on direct extension of the inflammatorv proc 
ess may also be discarded Duplay andCazm 
failed to demonstrate microscopic evidence of 
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mfi imm ition either in the ncr\ c or muscula 
ture m cases that e^hlblted arthntic atrophj 
And these theories do not account for the 
atrophj occurring after cases of joint trauma 
or atrophj at a distance from the affected 
joint 

Theory number n\ e \\ as discarded b> Hoffa 
himself uhen he uas unable to demonstrate 
that the lymphatic drainage of the Knee 
joint anatomicall} approached the quadriceps 
muscle 

Theorj number six is certainl> untenable 
if bj disuse IS meant limitation of the func 
tion of the e\tremit\ as a whole Our failure 
to obtain acute atrophy in the immobilization 
group and the phj siological conditions con 
cerned vs idequate CMdence of this More 
o\er It is know n that m cases of hemiplegia 
as long standing as 15 >ears and with more 
or less complete disuse of the hemiplegic ex 
tremit> atroph> cannot be demonstrated 
On the othfr hand if it is defimtcl} under 
stood that more or less complete cessation of 
function as caused b> more or less complete 
relaxation of the muscle inaoUtd constitutes 
dibuse these objections do not appl> and 
disuse m that sense is a plausible explanation 
of the atroph> 

That muscle relaxation the sign of ce sa 
tion of muscle function occurs after joint 
trauma and infection w as fir^t recognized b\ 
k mond and subsequent!) described b) Cas 
pan who termed the condition musde col 
lapse Lorenz designated it as the first stage 
of arthntic atroph\ and wrote that its dura 
tion ma) be from to 48 hours As this con 
dition of the muscle for reasons mentioned 
abo\ c cannot be ascribed to the extension of 
the pathological process to these muscles it 
must be assumed that it is due to an inhibition 
or alteration of impulses to the musculature 
or f itioue due to oxer stimulation 

At all exents it is certim that this muscle 
collapse represents the earliest neuromuscular 
phenomenon that presents itself in arthritis 
ind is a condition that resembles in exerx 
particular that which ensues when a nerve 
or a tendon is sectioned It seems therefore 
<inl) reasonable to suppose that the atroph) 
following arthritis is analogous to the atrophx 
of nerxe section and tenotom) 


SUMMXRX AND CONCLUSIONS 
1 Ihe muscle atrophy that follows the 
fixition of a limb is small m degree and is 
not appreciable before the lapse of at least a 
month 

It IS not comparable to the atrophx 
caused bj ncr\ e section tenotomy and arthri 
Us either as regards its onset or the propor 
lions that obtain in these conditions 

3 The atrophies that follow tenotomx 
ntne section and arthritis are extreme!) 
rapid in onset and the progression is almost 
equall) as brisk in all these forms 

4 The muscle atrophies that follow tenot 
om) and nen e section are due to cessation 
of muscle function arc therefore true disuse 
atrophies 

5 The atrophx that follows experimental 
arthritis is preceded by musde relaxation — 

muscle collapse — and the subsequent course 
is the same as that which obtains following 
tenotomy and nerxe section It is therefore 
reasonable to conclude that arthritic atrophx 
lb also a disuse atrophj The muscle disuse 
however is not caused by voluntary immo 
bilization or external fixation but is due to 
the musde collapse 

6 Hence the theoretical and experimental 
evidence leads to the inference that although 
arthrogenic atrophy must be considered a dib 
use atrophx it is not due to immobilization 
but IS caused b) a reflex mechanism 
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CLINICAL SURGERY 


FROM TJIL DI:P\RT}[L\T OF OPIIIOI LD 1 C SURGFR\ UMVFRSni OF JOW 1 

THE STRIPPING OF THE OS CALCIS 

By \RTHUI STCINDLER MD F \CS Iow\ City low v 
P ff- 1 H d f D p tm t I O th ped SgyStlU lyfl 


n ATIVL to the treitment of ca\us de 
formvt\ of the foot the writer proposed 
and described in 1017 a method for the 
lief of the ca\us deformity so far as it iscause<l 
S the contracture of the soft structures within 
le sole of the foot The disappointment which 
id followed the usual methods for the relief 
! this contracture especiallj of the resection of 
le plantar fascia justified the ad\ocac\ of a 
iCthod that promised more radical relief It was 
iscd upon the proposition that the soft tissue 
)ntracture was caused not onl> b> the shortened 
bers of the plantar fascia but also b> thestruc 
iral shortening of the fibers of the short muscles 
[ the foot vnd furthermore of the septa which 
rise from the phntar fascia and which divide 
le soft tissues of the foot into two lateral and one 
iiddle compartments These structures arc not 
keU to jield to simple transection of the plantar 
iscia even though division is earned to the 
vcleton 

The method is further based upon the anatomi 
il consideration that the short flexors of the tocb 
rigmate at the rather circumscribed point at the 
ostenor process of the os calcis These muscles 
ecome so intensivelj interwo\en with the plan 
ir fascia that simple fasciotomv does not take 
ire of all contracted elements (I igs i and 3) 

INDIC VTION 

The rcleu.se of the soft tissue contracture of the 
ollow foot b> the stripping operation is a svmp 
omalic step In cases m which the contracture 
; due to the shortening of the soft structures 
lone this procedure might be sufficient but in 
11 instances in whicli the skeleton takes part m 
he deformit> the latter must be handled sepa 
atelv after the soft tissues have been released 
)\ such additional procedures as wrenching 
isteotomj wedge osteotom\ or tarseclomj 
.ccording to the case and the degree of the cavus 
leformitv (1 ig ) It should also be realized 


that the downward deflexion of the foot occurs 
lar},cK in the nudtavsal and in Lisfranc s joints 
and not in the ankle joint so that in most in 
stances the tendo achillis is not shortened con 
siderablv and therefore needs no lengthening 
On the conlrarj in the paralj tic hollow foot we 
find that the tendo achillis is usuallj lengthened 
and Its condition is of prime importance m the 
pathogenesis of the deformity 

It should be further realized that in paralvtic 
cases as well as in some congenital deformities in 
which there is an irreparable imbalanceof the mus 
clcs the restoration of form by the stripping and 
by the subsequent bone operation is not sufficient 
to assure a restoration of balance In such cases 
It IS quite obvious that after the form has been 
restored additional measures must be considered 
for the maintenance of muscle balance 1 e ten 
don transplantation or more frequentlv arthro 
desis and other stabilizing operations upon the 
foot 

TECHNIQUE 

A horizontal incision is made, over the inner 
aspect of the os calcis forward to a point about 
inches m front of the inner tubercle of this 
bone Skin and fascia are divided and then the 
lower or plantar surface of the plantar fascia is 
dissected from the layer of fat throughout its full 
width from the inner to the outer border Then 
the fascia is incised crosswise close to the point 
where it blends into the lower surface of the os 
calcis The muscles covered b\ the fascia are 
from the inner to the outer side the abductor of 
the big toe and the short flexors of the toe and 
abductor of the fifth toe These muscles are 
stnpped off the periosteum of the os calcis wath a 
blunt instrument This is necessarv since other 
wise the stripping of the periosteum might give 
rise to the extensive formation of bone It is also 
necessarv to extend the stripping forward until 
the calcaneocuboid junction is reached on the 
S2j 
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PROM rilE ST WVIii CHILDREN ? imPlT\L 

THt IREDET-RAiaiSTEm OPERATION EOR CONGFNITAE 
PTEORIC STENOSIS 

I\ MAL\IP\ B CLOPTON MD P \C‘? \Nd ALIMS F HAITM\.\\ M D St I ouib Missouri 
r mlheSt L Chll H ptl d^\ b gt U lyMd IShool 


A n EW operation for the rclipf of congenital 
p> lone stenosis was suggested ba 1 redel 
Lin 1910 and the results of the operation 
were published b> Fredct and Rammstedl almost 
Simultaneous!} m igis Up to this lime the 
general!} accepted method of treating infants 
nith p>lonc stenosis was to do a gastro enter 
ostom> Ihis gave eacellent results m cases that 
recovered but as U required a high degree of 
technical skill and experience m infant surgerv 
the mortaht} rate was about 25 per cent even m 
the hands of the best surgeons This made the 
procedure too formidable for use except m the 
cases m which e\crj detail clearlv pointed to a 
satisfactory outcome and many cases m which 
operations were not performed because of the 
fear of postoperative mortality resulted m death 
Since about 1915 the simple operation which 
we are to describe has been universally adople 1 
b( cause it is easiU performed and efiicient and 
has a negligible mortality 
1 he diagnosis rests on the follow mg signs and 
symptoms the spitting up of food beginning 
shortU after birth and becoming ptogressivelv 
worse until after 3 or ^ weeks the vomiting be 
comes projectile the stools becoming less fre 
quent and smaller and m the fully developeil 
cas( the gastric peristalsis with its ball hkc waves 
is evident to even the tyro In the advanced 
case the pyloric tumor can be felt when the 
stomach is empty The palpation of a tumor was 
at one time the criterion that settled the ques 
tion of operation but now we do not think it 
necessarv to wait for the hypertrophy of the 
pylorus to become so large that it can be dis 
linctK felt before advising operation because 
while the pvlorus is enlarging the stomach is 
dilating and its wall is thickening because of 
the increasing w ork necessarv to emptv the 
viscus against progressive stenosis of the pvlorus 
The late cases w iih large and thickened stomachs 
are handicapped m their recov er\ bee lu e of the 
time required for the overworked stomach to 
return to normal 

Most of these cases are brought to the hospital 
markerlly dclndntcd and at times showing 
alkalosis To overcome thc^e conditions abun 


dant subcutaneous injections of Ringer s solution 
arc necessary If athrepsia is present glucose solu 
tion intravenously or whole blood transfusion is 
indicated We regard the preparation of the 
patient for operation as one of the most impor 
tant factors m the handling of these cases Fre 
quently 18 to 4 hours is given to the replacing 
of fluid loss and the counteracting of starvation 
symptoms before we dare operate Hence the 
big part of the battle is fought before we enter 
the operating room 

In general the facto v which tenJ to increa c the opera 
ticn<ikarc (Oaditurba cc of the acid ha c eouihbnum 
of the bodj (a) anhvdrxmia (3) marked astiicno d 0 
prmc paH> to malnutrition ani anxmia and (4) the prea 
tnce of infection 

Marked vomiUn hen due to pyloric stenosi cau ea 
los m the vomitus of h Irochloric ac d u uallj in lar c 
amount and of ba^ecltlor "le m smaller amount Thclovs 
from the body of the chloride ion is almost mv anal h com 
pen ated for in a lar^c part b\ retention of the 1 icirbonate 
on in the Hood and tis c fluids leading to alkalo i of 
arvang eventv Such a shift to ard the alkil nc side 1 
just as serious is a commen urate shift to tl e a id s do 
(acido is) if not more 0 Deatl may occur promptly as 
a re ult of collapse ce sation of re pi at on or generalize 1 
onvul on witnlarvn cal spa m A de f om loss of acid 
b\ vomiting alkalosis mav he increased by any measure 
\ I leh would tend to cau e evapg rate! breathm ‘'ucl 
instances are commonly cen as a re ult of cryang becau c 
of hunpe pain or man pul lion It 1 important tlcn 
mce all of the e factors may 1 c present befo c during or 
immcdiatelv after operation to restore if pos I le the 
ac <l ba c balance of the body to it normal erjuil I lum 
! ef re operation 

The diagnosis of alkalosis can be made both climcallv 
an 1 cl emically In the first place alkalosis of omc degree 
almost in anabK accompan es marked vomitin du in 
some tape of obstruction of th ga tro intestinal tract 
Iti the cfo e al saysexpccted in cases of pyloric teno 1 
t p daily if br alh ng i hallow dej re ed and ir c ular 
nth frequent Ion" apnreic paus s lurther cvilcnce of 
alkafo s might be noted in the apjearance of gene al 
I ype ton city n 1 uch e idences of tetanv as caipof cdal 
pasm po tiveCh 0 teksgn or general] cd con ul ons 
TTie unne charact nst call) 1 f ee Irom chlondc (wl en 
acidifeJ Lives little or no 1 1 tc precipitate after ll e addi 
I r of silver nit ale) I ut al 0 co tain 0 little 1 a 
I icarbonate fBHC03) at it is d tinctly ac d (pHs 6) in 
r clion rh latter point i of impo tame Ordi a Ij 
alkaline u c will rule out the pre end of ac dosis of any 
tyre xcept that as ocialcd 1 ith nepi nti but acid urine 
not onfv doc not ru! out alkalos s \ h n of the tyj e 
a o alcd ill omiling I ul Us p cscnce act ally 1 nJ 
upport to tl i di gno 1 Certain diagn is of alkalo i 
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4 fair and i poor result In 2 ci es the slripj inR 
and wrenchin operation was { rclimimrx to 
other stabilizing operations ivith g d md i 
poor result 

Considering all iour groups eml ru in 01 
cases good results were obtiinel in 112 ith 
stripping and wrenching ak nc an! xls m 50 
cases in which this operation was preliminar\ 
loor re ults were obtained in 5 cists of stn| 

I in and wrenching al me r i6 p r cent c t this 
group while poor result were r I lamed in < eases 
or 4 per cent in which the strijn in anl wremh 
ing constituteii the principal cperati n 

On the ether hand of 58 casts t illgrrursm 
which the stripping and irenching were lone a i 
prehminarv operati n in 50 or Sc; j cr cent go< 1 
results were obtnnc] in $ r 1 per cent the rc 
suits were fair and in j or in 6 j or cent the results 
were poor 

LMM \R\ 

Tlie operati n results in I t niie in I a k juilc 
correction of the taaus icforinit\ si fir is the 
oft structures of the s k f the f x i iri n 
terned -Mmost ah ivs it is t 1 e ctnalnncil nth 
wrenching of the f ol in i in man% instance 
\ edge resection an i ostetlom\ are ntce sar\ t 
complete the corre tion f the def rmel foil 
lurthermcre the deformilt will in\arial>l\ recur 
unless proper measures arc taken t rc i re th 
balance of the fo( t fheref re in | arahtic c isc 
1 oth of the infantile an 1 lasiicttjic as icll is 


in the pro„rcssisc tjpes of paraljsis stalili/m 
operations for restoration of balance become 
nccessart 

The fKx r results obtained in this series totallm 
less than $ jicr cent and the fair results totallm 
15 per cent were due to errors m technique as 
well as crrjrs m indication Among the latter 
failure of end mation with a stabilizing operation 
was es[»cctall> f romincnt It will also be noticed 
that there is a high percentage of fair and peer 
results in the group of the pro rcssivc defornw 
tics and a fairly high percentage m spastic { arah 
SIS In the Cl n^cnital club foot group failure was 
due not s much to error and technique as in the 
c rretlion of the club foot itself and was not 
lirectly atlrd ut il le t > the stripping operation 
II \ i m this gnup also in which the largest 
I creentage f recurrences was found In the cases 
f infantile j aralvsis the failure of the operation 
was luc t err r in indications rather than to 
err rinlcchnK|Uc and since arthrodcsingoj era 
til ns arc | erf rmtcl nu rc frequenth and the 
iniliciti n of these ire 1 ting made more liberalh 
fe cr instinces f recurrence ;f the ca\us dc 
f rmily are being )!ser\cd 

I m J I St I s 

St I K \ <>1 t t tm t f ; u 
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1 ig 2 IJlunt lis cctor u ed m li >ding tbe 1 >pertrophied p>lonc ring 



1 jg 3 Di\i on of the h>Tt« trophied p>lorus with the 
blunt dis ector 


greater curvature of the stomach This edge ol 
the stomach is dra\s n into the w ound ith rubber 
covered forceps and is folloiied until the p> torus 
presenis When the ohie shaped hard h>T»er 
trophied mass is brought into the wound the 
indev finger of the left hand is hooked over its 
upper surface and the pv torus drawn well out 
and held in place bv the crooked finger On the 
upper anterior face of p> torus there is a prac 
ticalK avascular area which we select for the 
incision The incision is made solel> with a blunt 
dissector which was onginallv designed as a fine 
dural elevator although any delicately blunt 
instrument will do (Fig 2) 1 he peritoneum and 
the hv petttophied muscle art as easilj diaided 
with this blunt instrument as normal tissue is 
with a knife (Fig 3) The blunt instrument is 
advantageous because it makes injury to the 
submucosa which is exposed over the whole an a 
beneath the muscle incision practicallv impossi 
ble The divided ends of the muscle are spread 
apart the submucosa that has been confined bv 
the constricting bundle pouts out and the relief 
of the stenosis is plainl> shown Another advan 
tage of the blunt dissection is that it is almost 
impossible m this w aj to di\ ide the muscle of the 
normal duodenum and stomach If b> any 
chance this unhj'pertrophied muscle is cut 



Fig 4 Sfiowiriiv do ure of Ifie peritoneum 

bleeding results and a ligature may be required 
However if no damage is> done to normal muscle 
there is almost never any bleeding 

The pylorus is now dropped into the peritoneal 
cavity and the peritoneum of the abdominal 
wall IS closed with fine catgut A small spoon is 
u«ed as a spatula beneath the line of suture 
(Fig 4) As the last stuch is about to be tied 
we insert a tapered glass tube and through this 
introduce as much w arm salt solution as the pen 
toncal cavity will hold When about 100 to 130 
cubic centimeters have been introduced the 
solution begins to flow back around the sutures 
The tube is then removed and the last stitch 
tied The vsound is sutured with catgut for 
muscle and fascia but we bury 3 to 5 fine silk 
sutures that mefude the musc/e and fascia U c 
use these non absorbable sutures because under 
am circumstances healing is poor in under 
nourished infants and we have seen wounds that 
v\ere sutured with catgut alone break down 
throughout The skm is closed with a silk stitch 
thit includes only the epidermal tissues which in 
about 9 or 10 days is entirely loose and wc are 
spared the task of taking interrupted skin 
stitches out of a squirming youngster To com 
plete the operation a small pad of dry gauze is 
placed over the wound and held in place by 
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The opention is done on an improvi ed hot 
water laWe and the bib\ s irms chest and legs 
arc wrapped m cotton wool or flannels to protect 
against chillin The skin of the abdomen is 
prepared with alcohol 

Our choice of anesthetics js 25 per cent no\o 
cam in normal salt solution We use about 60 
cubic centimeters o\cr the upper right rectus 
muscle and in the muscle sheath The injection 
IS so done as to rai e a large tense lump under 
the skin (Fig i) \n intcr\al of from 10 to 15 
minutes after injection permits considerable 
absorption of the fluid injected The incision 
IS then made through the cedematous tissues the 
peritoneum being ana>sthcti 7 e(l b\ the forceful 
injection of fluid beneath the rectus sheath No 
general anxrslhelic is used except that m about 1 
out of 10 cases a few whiffs of eth r are needed 
x\hen the wound is being closed 

The incision about inches long over the 
outer border of the rectus exposes the lower edge 
of the liver which is held a ide to expose the 
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IMPROVEMENTS IN PERINEAL PROSTATECTOIMY PERiSIirilNG 
PRIMARY WOUND CLOSURE AND HEALING 
WITHOUT DRAINAGE 

B\ THO^fAS I MD S\n Tuxsasco Cauforsu 


A S hte "xs 1887 Sir Henrv Thompson staled 
that successful prostitectomv was un 
known At that time in his Treatise on the 
Diseases of the I roslatc which is stiU a classic of 
great \ a\uc he said 1 desire exltemcK to see 
such a result I ha\e on four occasions remo\td 
considerable portions of the prostate but without 
success I have traveled considerable distances 
abroad expresslv tos eit but without success 
The tirst man to make a success of prostalec 
tomv was Goodfellow of San Francisco (4) in 
1891 His operations were performed b\ the 
perineal route Although sporadic instances of 
earlier perineal prostatectomies exist theN were 
as a rule partial and merelj incidental to the 
operation ot perineal Uthotomj or cutting for 
stone Goodfellow s technique consisted in plac 
ing the patient m the ordinar> luhotom) posi 
tion cutting down through a median incision 
tFig iB) onto a, lithotom> staff in the urethra 
slipping a finger through the prostatic urethri 
into the bladder and enucleating the gland 
Although a blind operation it required but 5 to 
10 minutes for its execution In 1904 he re 
ported cases with 2 deaths He apparentK was 
not troubled with postoperative hemorrhage and 
used no measures to check bleeding at the time 
of operation 

About iQoo Proust (81 and Albarran evolved 
a perineal technique paralleling in ome respects 
the \oung technique but differing in essential 
features and today the Proust operation has 
been cntirel> abandoned The ope ration of 
perineal prostatectomy which is most widely 
practiced today had its inception with loung 
m 190^ (10) WTiat favor the operation now cn 
jovs in the United States is due entirely to the 
worl ofloung whohasbroughtit to a high state 
of perfection Its mam advantages over the old 
( oodfcHow procedure are that the operative 
held IS at all times under direct vision and the 
possibility of injuring important xtructuixb such 
is the internal and external vesical sphincters is 
obv lated 

The credit for the lirst complete suprapubic 
prostatectomv belongs to Fu^cne Fuller (6 and 
12) of New \ork and was done in 1894 His 
wort was preceded l)V thatofvon Diltcl in 1885 
(9) Bclficld in 1SS6 (i) and jMcCiIl (7) m 1887 


but these earlier operations were for the most p irt 
incomplete removals of the hypertrophic jiortions 
of the prostate rrcver(3) of London who began 
his work in 1901 probably did more than anvone 
else to populan4c suprapulnc pToxtatectomv and 
claimed priority for doing a complete prosla 
Icclomy 

Today we arc interested m doing not i com 
pletc prostatectomy but a complete adenectomy 
shelling out completelv the hvpertrophic portions 
of the gland from its fake capsule of compressed 
glandular tissue The ferm complete prostalec 
tout} is now used only in reference to the radical 
operation of \oung (ii) for carcinoma of the 
prostate 

Twenty years ago the mortahtv m pros 
tatectomy was o per cent or more Tofhv Jn 
the hands of the tr imccl urologist it is 5 per cent 
or less Ihis is a remarkable fact when one con 
siders the unusuaUv poor risks that are encount 
cred m the senile sufferers with prostatjc hy 
pertrophv In the hands of the general surgeon 
and general practitioner the mortality of pros 
tatcctomv is still m the neighborhood of 20 per 
cent I his IS due to the fact that many of them 
arc not familiar with and do not rcco;ni/e the 
importance of proper pre operative and post 
operative treatment in these cases and further 
more thev do not karn to differentiate accurately 
the various types of prostatism which can be 
done onlv with thi aid of the cystoscopc It is 
essential that the type of prostatism be accurateU 
determined so that the proper treatment may be 
instituted for the particular type of obstruction 
encountered For example m contracture of the 
vesical neck or median bar formation the treat 
ment is entircU different from that for prostatic 
hypertrophv yet the symptoms are identical 
Hunt of the Mavo Clinic has shown rather 
conclusively that no matter how excellent a given 
risk may be the patient should have at least 10 
days preparatorv treatment in the hospital prior 
tooperation Boor risks mav require much longer 
It his. been truly said The removal of the oii 
structing prostate is but a mere incident in the 
treatment of prostatic hypertrophy Until the 
general surgeon recognizes these facts patients 
with bladder neck obstructions will rontmuc to 
be much afer in the hands of the urologist 



530 


sui GI K\ (\MCOrOO\ A\D 0I3S1LIRICS 


means of snull adhesne pla ter strips an 1 a nar 
row binder 

Durin^ the operation the bab\ has a hclelcss 
nipple in its mouth as a pacifier an 1 in o\tr half 
of the cases docs not cr\ at all In mo t instances 
the operation takes onlv a few minutes and the 
child leaves the table looking a veil if mt 
better than before operatun 

The infant is returned 1 1 the \ ar 1 in it otton 
wrappings and in hours i gi'^n a lex sips f 
water Two hours later ii receives mall lee litu»s 
which are graduallv increased a alrcalv in 
licate 1 In d fe V dav s the full size i fee lings are 
given and the infant licgm li gain weight In 
th se case x ith but little st n a h irruabilitv 
vomiting ecd es after opcrati n |r vid d ^nc 
loes n It increase the size of the fee lin t o 
rapi llv 

In long Stan ling ascs in which the t im 
ach has been emideribh Iilate t ihcr ma\ 
be a little pitting up f r a le \ lav until the 
St mach regains us pr per tone the I ibv is 
kept in the hosi itai nU a Im^tsiii neces arv 
to get the jiiet ire f impr vement The infants 
III 1 ettcr c nbli n g h me bef re the cn 1 fa 


V eck but the poorU nourished ones ma) have to 
remain two weeks 

We have operated upon 8i cases m the first 
2Q cases there were 8 deaths m the last 52 cases 
there have been 3 deaths i of the latter death 
being due to a pneumococcus peritoniti the 
other being due to a peritonitis which started 
from a small puncture wounxl of the intestine 
made In i needle when the wound was bein 
do cd The tleaths in the first 29 cases woulj 
probilU have been much fex er hid we unkr 
stoo I the nccc suv of pri p r prtlimmarv pn para 
titn I ut most of these fatal cases hal been 
treattil as emergencies and the nece sarv adju 
vantb deferred until after c poration Of the 8 
deaths 2 were due 1 > gistro entcriii i to pneu 
mmia and I t ) otitis media the others were not 
lefmUeU evplaincd except as due to inanition 

bovvlin and Uiwncs report rcsulls m 4^4 
ca e with a total mortalitv of 15 per cent but in 
the last itoca c a mortalitv of onlv 5 5 percent 
Mixtcr m 105 ca cs had a mortalit) of 95 P^*' 
cent Sirau reports a mortalitv of j 3 {icrcent 
which he acrilc i) careful preiaration with 
tran fusi n and gluto c 



GI}}SON IMPROVrMLNlb IN PEI INEAL PROSIATLCIOMI 


531 


niPRO'S^LI^IENTS IN PLRINEAI PROS'! ATECTOIVIY PERMIHING 
PRIMARY WOUND CLOSURF AND HEALING 
WITHOUT DRAINAGE 

Bv THOMXS r ( IBSO^ MD S\\ rBVNCisco CAuroRM\ 


A S Jate IS i 8 Si Sir Henrj ThompAon stated 
th-\t successful probtaiectomv was un 
known At that time m his Treatise on the 
Dii ascs of the Prostate which is still a classic of 
great \a\ue he said I desire extremelv to sec 
such a result I have on four occasions removed 
considerable portions of the prostate but without 
success I have traveled considerable distances 
abroad expressly to s e it but w ithout success 
The first man to make a success of prosiatec 
tom> was Goodfellow of San Francisco G) m 
1891 His operations were performed bv the 
perineal route Although spondic instances of 
earlier perineal prostatectomies exist thc> were 
as a rule partnl and merel> incidental to the 
operation of perineal hthotomv or cutting for 
stone Goodfellow & technique consisted in pHc 
mg the patient m the ordinarv lithotomj posi 
lion cutting down through a median incision 
(Iig ili) onto a lithotom> stall m the urethra 
slipping a finger through the prostatic urethra 
into the bladder and enucleating the gland 
Although a blind operation it required but «; to 
10 minutes for its execution In 1904 he re 
ported , ■>, cases with 2 deaths He apparcntlj was 
not troubled with postoperative hcemorrhage and 
used no measures to check bleeding at the time 
of operation 

About iqoo I roust (8) and Albarran evolved 
a perineal technique paralleling in some respects 
the \oung technique but differing in essential 
features and todav the Proust operation has 
been entirclv abandoned The operation of 
perineal prostatcctomj which is most widelj 
practiced todav had its inception with ^oung 
m 1903 (10) What favor the operation now en 
jo>s in the United States is due entircl> to the 
work of \oung whohasbroughtit to a high state 
of perfection Its mam adv antai,es o\ er the old 
Goodfellow procedure are that the operative 
fidd IS at all limes under direct vision and the 
possibihtj of injuring important structures such 
as the internal and external vesical sphincters is 
obviated 

The credit for the first complete suprapubic 
prostatcctomv belongs to Fugene Fuller (6 and 
12) of New \ork and was done in 1894 His 
work was preceded b> thatof von Dittcl m 1885 
(9) Belficld m 18S6 (i) and AIcGill {7) in 1887 


but the» earlier operations were for the most part 
incomplete removals of the hypertrophic portions 
of tht prostate Ircver(3') ofLondon whobegan 
his work m 1901 probably did more than mvone 
else to popul irue supr ipubic prost itectomv and 
claimed prion tv for doing a complete prostii 
frc/uMiv 

Today we are interested m doing not a com 
plete prostatcctomv but a complete adenectomy 
shf Ihng out completely the hv'pertrophic portions 
of the gland from its false capsule of compressed 
glandulir tissue Jht lerm complete prostalec 
tom\ IS now used onlv m reference to the radical 
opention of 'Voung (ii) for carcinoma of the 
prostate 

Twentv vears ago the mortalitv m pros 
talcctomy was 20 per cent or more lodav m 
the hands of the trained urologist it is ^ ptr cent 
or less This is i rem irk able fact when one con 
siders the unusually poor risks that are encounl 
cred m the senile sufferers with prostatic hy 
I>ertrophy In the hands of the general surgeon 
and general practitioner the mortality of pros 
laiectomy is still in the neighhorhood of 20 per 
cent This is due to the fact that many of them 
arc not familiar with and do not recognize the 
importance of proper pre operative and post 
operative treatment in these cases and further 
more thev do not learn to differentiate accurately 
the various types of prostatism which can he 
done only with the aid of the cystoscope It is 
essential that the tyTie of prostatism be accuratelv 
determined so that the proper tre itmcnt mav be 
instituted for the particular tvpe of obstruction 
encountered For example m contracture of the 
vesical neck or median bar formation the treat 
ment as entireU difTcrent from that for prostatic 
hypertrophy yet the symptoms arc identical 
Hunt of the Mavo Clinic has «hown rather 
conclusively that no matter how excellent a given 
risk may be the patient should have at Last 10 
davs preparatorv treatment in the hospital prior 
looperation I oor risks mav require much longer 
It has been Irulv said The removal of the ob 
stnictinfe prostate is but a mere incident m the 
treatment ot prostatic hyTiertrophv Until the 
general surgeon recognize the«e facts patients 
with bladder neck obstructions will continue to 
be much afer in the hands of the urologist 
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Both the ujtrapubit and 1 trineil tperationsof 
pro tatectom^ ha\e become fairh veil stind 
irdizcd vet thev share one fault in common and 
that IS our present crude methods of dealing with 
1 leeding at the time of operation Gauze packing 
IS conimonlv used to obvute the danger of 
hemorrhage and also Jistensible rubber bags lut 
thev loth offer the same objections (r) thev 
tretch open still further the dilated prostati 
ca itv vhich under ideal conditions should be 
permitted to collapse and shrink as soon as the 
gland IS removed (z) thev cause the patient dis 
comfort not onlv bv their presence 1 ut bj their 
removal as well and (t) thev delay wound heal 
in^ bv leavin" I ehind them a temporar> unnarv 
hstula on their vathdrawal which requires or 
dmaril> from 2 to 4 weeks to close and in some 
instances even longer Packing is not an ideal 
wav of contrnlhn htmorrhage imn) operation 
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and least of all in pr statcctomv where un 
narv dcainage ads as \ deterrent to wound heal 
ing In general surgical operations packing is 
alvavs a last resort when other method fail to 
control h-emorrhage and so it should be in 
I rostatectomv al«o Consequent!} it is desired 
t > present here certain slight modifications m the 
technique of perinea! prostatectomy which render 
It not onl} simpler and more foolproof but which 
also permit primary clout c and liealtitg of uounds 
b\ a oiling the use of packs or bags and thereby 
niaternll} shorten conv alesccnce and ho pitah 
ition 

Prior to optralion I lood grouping and coagul i 
tion tune are determined routinely Certain 
I Fophv lactic measures designed to minimize the 
likelihood of postopera t IV e ha;niorrhage hav e been 
recommended but are perhaps of debatable value 
It has 1 een suggested that for ^ davs prior to 
operation the patient be given a cup of jello 
twicie daiK and 0 grams of calcium lactate 3 
times duly by mouth Parathormone (Lillv) 15 
units mav be given subcutaneous!} twice on the 
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tit, 3 Th third up m tl e op ration is the division of the central ttndim b k 
( the bulb and tranaver us muscles B During this procedure the rectum is retract d 
}» tcrioriy with either ll e Young bifid retractor or two fingers ol the left hand 
\ 11 a lateral view of the penneal structures and their relations The central tendon 
has been placed under tension preparators to its dui lOn Note the Crowell tractor 
I assing through the urethra into the bladdci* ith its blades opened and lorcin the 
p estate down toward the wound thesymph>si 3 pubi 3 actingasafulcruin Note al o 
the instrument in the rectum ser\mg as a constant guide to it location 


da> before operation ihe recent work (5) of 
Gordon and Cantarow points to parathyroid 
extract as having a possible value in htemorrha|,e 
control If It IS deemed aciv isabie fibrogen may 
also be given subcutaneously and calcium in 
travenously These measures may be repealed 
again an hour or two before operation Anaphv 
laxis from the use o£ these things must be guarded 
against and is not without danger 

Follow ing operation no matter w hat means are 
used to control haimorrhage one occasionally 
meets with a case that wall civt rise to apprehen 
Sion Then it is essential with an adequate 
s> nnge to keep the bladder and retention catheter 
free from clots to repeat the measures above out 
lined and m addition to tr\ injections of ephednne 


or piluitnn subcutaneously Sodium citrate giv en 
intravenously is said to shorten coagulation time 
Plenty of fluids by hypodermoclvsis and rest ob 
tamed by morphine are essential if there is post 
operative bleeding The bladder may be flushed 
with a warm solution of potassium permanganate 
I 4000 and if necessary an instillation of 10 per 
cent antipy tin solution may be given Irrigating 
the bUdder with a 2 per cent alum solution fol 
lowi-d immediately by an instillation of i ounce 
of 50 per cent aluminum acetate mixture which 
IS retained often serves a useful purpose The 
perineum is tightly compressed with a double 
spica bandage a roll or two of rolled bandage 
being placed against the perineum to exert ad 
diUonal pressure Intramuscular injections of 
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\\h W bloo 1 s<.em o<.c.asionaU\ to le u etui It 
m't\ in rare instances be necessan to re pen an i 
pack the un 1 tnd a a last re orl to gi\c a 
1 1 I tran fusi n 

On the morning 1 iperali n b 1 re the j-atient 
lei\c his ro m th urethra tn<l bladder ire 
th ou hK irrigate 1 with a 4 j-er cent lution •)! 
i ri(. acii lillowed I \ the in tillaiun cf 1 ounce 
i s cent ai vrol Gas an \ oxsgen ana. ihesi i 
1 given those patient who lo not vish t> le 
present it their 0 n p ration otherwise sfinal 
aniBSthesia 1 u cd in most cats Fcr spinal 
an esthesia cubi centimeters, ol a 5 i cr cent 
oluti n t alio aine (Lumierel with the aJditi n 

adrenalin 1 1 leal 

The next tef f imp rtance m jenneal pris 
tate t m\ i the pv \tton of the patient The 
irdmarv lithotomv f 0 ition vtiih Icet in stirrup 
e\a tlv as u e 1 Iv the gvnecolo 1st f r \a inal 
re[ a is eniirelv adequate f>r an extellent 
c po ureefthepro tate The of erator tan sit an I 
\ rk at ea e The buttocks must project lighth 
1 evonl the en 1 of the til le 0 as not to interfere 
vith the retractors The perineal board an 1 
other p tial apparatus de igned to improve the 
exposure of the frostale I regard as totallv un 
nec s ar> encumbrances which onl> add to the 
complexitv ol the operation an I the di omforl 
if the patient The perineal board \as origin illv 
devised b\ Hal tead fc rectal vv rk and adopte 1 
b\ “Voung for perineal prostatectomv It served 
a u eful purpose in the developmental phas s f 
their work but no in the li ht of m re defmtc 
anatomical knowledj,e and estabh bed sur ical 
procedure it 1 not essential The hips can be 
flexed just as completelv v ith the patient I>ing in 
a comfortable horizontal position as b> standin 
him V irtualh in his hea 1 on the perineal board 
I tan see no advantage in anv t)pe of perineal 
elevatir Lven sandbags are unnecessarv 


The technique followed in the operation is 
cs cntiilly thit of \oung with minor change 
which will be described The accompanying re 
productions of drawings of an actual operation 
render superfluous detailed description Figure 
I and 3 illustrate the primarv incision with the 
Crowell tractor m place the penetration 0! the 
ischiorectal fissa on either side of the central 
tendon and the Jivisic n of the latter structure 
Wen iiv approach the crucial part of the opera 
tl n which IS the Waterloo of the novice Itmut 
I e on tantlv borne in mind that the rectum is 
alwavs m close proximity throughout the er 
po ure of the prastate and that it is held an 
ten rly against the pc stenor surface of the gland 
bv the recto urethrali muscle Thi mu cle 1 
not a distinct entitv but represents merelv the 
attachment of a porti n of the bngitudina! 
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muscle fibers of the rectum to the region of the 
apex of the prostate so that at this point there is 
no definite hne of demarcation between rectum 
and prostate To facilitate the exposure of the 
prostate at this stage w ithout d inger of injuring 
the rectum a rectal guide (I ig 4) been de 
\ ised r or an expert perineal surgeon it ma> often 
be superfluous \ct it ma> pro\e ver> comforting 
It times With the urethral tractor on one side 
and the rectal guide on the other (Fig ^A) the 
surgeon is guided unerrmgiv to his destination 
just as a ferrj boat is guided into its slip b\ the 
bulkheads on either side Thus ha\mg ones 
bearings it is eas^ to make a small midlme slit 
through the recto urcthrahs near its attachment 
to the apex of the prostate (Pig 5) grasp each 
side of the opening with Alhs forceps and slip a 
knife handle down over the posterior surface of 
the prostate between the laxers of Dcnonvilhers 
fascia (Fig 6) This opening is enlarge<f enough 
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Pig 7 \ m» Uin Jjjcj !£>n i w ide in tl c pr late onto 

ihc instrument in the urethra This inci ion is ixten f <1 
10 rd the base of the pro tate and do s not anproacl too 
closely the apex wl ere the external \c ical pmneter lie 
The plane of ckax age beU ecn capsule and prostate i now 
re calc<i and enucleation is begun \ith the Kocher h 
sector If It I COD ide ed xped ent the Crowell tractor 1 
temoxed ard repla cl b> the short \ounfi ptostatic trac 
tor I hich i pa ed ihrou h the wound into the bla i ler 
an 1 its bla les opened so as to aid m the enucl ati n b\ 
t inR ng the pro tate into the wound 

to permit a midhm, incision through the prostate 
on to the instrument in the urethra (Fig 7) This 
incision IS bt tween the ejaculatory ducts and 
apparently docs no harm either to the ejacula 
tory ducts or to the verumontanum Follow 
mg prostatectomx cystoscopic inspection of the 
posterior urethra in twocases has shown a normal 
looking aerumonlanum and «;exual potency has 
been preserved m a fair percentage of cases As 
a matter of fact injury to the verumontanum is 
probably of little consequence and I recall one 
instance in which the \erumontanum was ac 
cidentalU removed with the prostate without loss 
of the sexual powers 

As has been show n the operation follow mg the 
cutting of the central tendon has been connned 
strictly to the midline and thus the nerves and 
blood xessels which course hteralh are avoided 
The enucleation of the prostate is accomplished 
as shown in Figures 7 and SA Since the whole 
field IS under direct \ ision there is practicallv no 
danger of leaving hv'pertrophic remnants which 
might lead to recurrence 

With the prostate removed we now have the 
condition shown in Figure 8B A smooth round 
snug mtrrnal sphincter is usualh left following 
the enucleation It is beneath the edges of the 
mucosal flap that the chief bleeding is apt to 
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c ur In the j ast it has been the cti tom of the 
surgeon m his inordinate hurrj to complete the 
perati n t insert gauze packing immediately 
after the enucleation and to close the a\ound 
without an\ special effort to ascertain the nature 
of the bleedm Probably most prostatectomy 
patients would cease bleeding if nothing were 
done but it is not safe to leave nature to its own 
devices WTiv not take 5 minutes at this stage of 
the operation to stop any bleeding and if possible 
to avoid the use of packs or bags^ TTie bleeding 
urface is under direct ision in the penneal op 
eration and can be thorou hlv inspected with th 
aid of a bpec ight a Cameron light or some other 
means of illumination Spurters and bleeding 
points can be readily caught with a haemostat and 
ligated Oc asionally a suture in the flap of 
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vesical mucosa will check hemorrhage A mat 
tress suture of the po tenor lip of vesical mucosa 
to the prostatic capsule is sometimes used with 
good cfTect becau e it is there that the mo t 
trouble omt bleeding usuallv occurs The \oun 
boomerang needle is useful for this maneuver 
For genera! oozing stick sponges saturated with 
hot sterile Jlonsell s solution of 10 per cent 
strength applied to the oozing surface are ex 
trtmely sati factorv This solution has been 
used at the su gcstion of Dr Henry Mever of 
San Franci co who has used it for 15 years in 
sujrapulic prostatectomy with good results and 
without causingany apparent injury tothetissues 
or delay of wound healing 
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Once careful inspection shows that all blccchnji 
h vs ceased it is then safe to dispense with packing 
or bags Ihe wound is closed as illustrated in 
Figures 9 10 and ii 

\fter returning to bed the patient is routinel> 
given 1000 to 2000 cubic centimeters bvbvpodcr 
mochsis and the urethral catheter vs connected 
with a Connell suction apparatus in order to 
keep the bladder drained drv and to keep unne 
off the healing wound The Davis bottle Chap 
man filler pump or anv other tvpe of suction 
apparatus which does this satisfactonl\ ma\ be 
used 

Abstracts o! 4 representative cases are ap 
pended Cases i and 2 show what ina> ocev 
sionalh be accomplished b\ the old melhotl of 
routine packing and drainage In Cases 3 and 4 
the wounds were closed without packing or 
drainage according to the technique which has 
been described 

C \s> I CP 6g jears of age had a moderate su d 
glandular tj-pc of h>pertronhv removed b> the pennval 
route Spinal aa'cstne-sia (allocain') was u ed At t 1 do c 
of theoperal on a 81 catl etcr naspas cd to tl c bliddcr 
lluouph the urethra and a 38 I tl rough the v ound to th 
\ hdder Th pro latic fos a \ as paeV ed with z inch 
Riure strips and the wound closed as showoi m Iipvires o 
and tftcr the patient as taLen to bis room a Connell 
uctionwas tarted The gau pack and perineal cad cler 
were removed in 48 hours The patient sat upon the fifth 
lay and began v alking on the seventh da Ihe urethral 
athcier as removed on the ninth da> Tfere as no 
1 ainage through the perineum at any time folio mg 
operation m pite of the fact that the wound had been 
di turbed bv the presence of the racking and the perineal 
tul e The pat ent w as di cl argetl from the hosj itaf on tl c 
file nil day after operation m excellent general condition 
n wound 1 ad healed solidly without anv reaction anil 
there sg od functional control of u inalion 

LASi. R ai jearsold had a smalfidh rentm cd 
fl rous and glandular type of hvpcrtrophic prostate rc 
moved under spinal an sthe la fncocainl Urethral and 
per neal catheters to ct) er ivit! auae packing r e c u td 
a m C se I Connell suction was u c 1 coni nu uslv to 
keep the bladder dry folloi in* operation Tie perineal 
call ct r an 1 packing were emoved m 4 lours Tie 
urctl r 1 catheter was removed on tl e sevinth day after 
05 eraii in and the patient \ egan to get up U no time vas 
the e any leaka e f unne through the pe ineum Ho\ 
ver amU tl ck of epidi Ivmit w ihout fc\ roccurrd 
tl t the patient was not alio ed to !ca c the ho p t I 
inlilti l\ c t> St ond lay aftcropc ation 

( \si 3 C H ("yyaarsoll h dperncalfro tat cl m> 
I fo m d un ler p nal anx tl c a (tropocain) 1 he I rgt 
oft glanlulrtyp of In-pc trophicd j restate shelle 1 out 
c ly \ itl almost no hi edmg The me lor vac! d 
\ ilhout packing o dra nage f an\ sort as lotin nTigur 
lob \ 8 r catheter \ as placed n the urethra and tic 
blaldcr kept dry v ith c ntinuous Connofl suction Tic 
cathel rwasr mo\ donlhcUnthd y The oundlealed 
[> p a without the slight st sign of reaction or dram 
g an 1 the pati nt lift tl 1 o pilal on the fourteenth d y 
aft r iK-raf on in excellent g n ral con hti n ani v Uh 
g o I control ol urm tion 
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bladder IS u ed oniv in tho c ca cs m vhicii it is nece ary 
to rc ort to packing to control I morrl igc 

CabE 4 0 1 o6 y ears old 1 ad Urge } Undular lypc 
f jrostate removed pcnnealK und r spinal anesthesia 
(alfoca n) The viound was ebsed \ itnout packing or 
dr mage as shown in I ig lob \ retention catheter was 
pi ced through U c ircthra to tl c bladder at operation and 
Cbnnefl suction was constantly maintained until the 
event! day after operation and the patient got up out of 
I i Tie oundlealcd^f prtnat without the slightest 
redn ss or reaction of any kind and the patient as dis 
charged from the ho pital on tl twelfth day after opera 
t on m good condition an 1 with good control of unn lion 

If packing IS used it is onl> m rare cases th it 
primary healing without unnarv drainage occurs 
as m Cases i and 2 In general to 4 weeks arc 
required for a unmrj fistula to heal All of the 
coses in vvhich bleeding has been controlled with 
out resorting to packing and m which the wound 
has been tightlv closed without the institution 
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i dr-xinagi. as in Cases 3 and 4 ha\t healed per 
pnniam without subsecjucnt breaking down All 
f the cases rci>orted ln\c had infected urine 
1 ollow up records in these 4 cases ha\e shown in 
excellent ultimate result Clo ure <f uriinr\ 
\ ound X ithout drainage 1 contnrj to one (f 
the oldest axioms of surgerx xet in these cas s 
c ha e in outlet for drainage throu h the 
nitviial channel and exj erience has now shown 
that this can be safelj done in man) cases without 
jeopardv to the patient at the same time shorten 
inghissta) in the hospital sa\ mg dressings and 
idding to his comfort while there lerineal 
1 rostatectomv ordinarilj requires 30 to 45 
minutes actual operating time A\h> not spend 
in extra 5 minutes in the s)8temalic ointrol of 
I leedin^ if it will sax e the patient xsccksoTmort 
in the hospitaP 

^UMll \i \ 

I Prostilectom) is still a relatixeh recent 
lexelopment in the field of surgerx Imin^firsl 
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been sucassfulh performed I ) Goodfellow "lio 
I egan to do penneal prostatectomies in 1891 
bupraimiiic prostalcctom) has an e\en 
recent origin as the first successful operation of 
thi t)pe was performed bj Fuller in i8p4 onii 
jiopulanzed b\ Frcxcr in 1901 

The great reduction in mortilit) rate which 
characterizes prostatcclomi in the hand of the 
trained urologist todaj has been achieied as a 
result of more accurate ehftcrential diagnosis md 
fuller reiii/ation b\ the surgeon of the ini 
portance of thorougli preoperatiie and post 
ojieratuc treatment bearing m mind that the 
operation itself is but a mere incident m the 
treatment of j rostatic hjpertroph) 

3 In spite of its present high plane of achieve 
ment prostatcclomi both suprapubic and pen 
neal is subject to certam defects chief among 
which are our present crude method of con 
trolling bleeding b> the u e of packs and b3gi> o* 
various sorts Such subterfuges are re ardedonlv 
as a court of last resort in other surgical opera 
tions and this should be particular!) true m 
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prostalectom) m which the\ dela> wound heal It is hoped that this contribution will mark a 
mg and encourage the prolongation of unnar\ new epoch in prostatectomv which will bring it a 
drainage step closer to the goal of an ideal operation 

4 Modifications m the technique of perineal 
prostatectom\ together with methods of dealing BinLiOGRAPIla 


with bleeding are outlined which shoqld m a 
high percentage of cas s permit pnmarv wound 
closure and healing without urinary drainage and 
thus add materiall> to the bre\it\ and comfort 
of the patients stas in the hospitd The tech 
nique emploved is css nliall) that of \ouiig c\ 
cept that the patient is placed m the ordinarj 
lithotom> position a special instrument is m 
“jerted into the rectum to guard against injury to 
that structure a midlme incision is made m the 
prostate which permits eas> closure following 
enucleation under careful \isuahzation bleeding 
IS entirclj cheeked by suture and sponging with 
warm lo per cent MonscU s solution ind the 
wound IS closed tight!) in layers mth mattress 
sutuns of No 2 chromicized gut without 
drainage All drainage is taken care of b\ an 
adequate suction apparatus attached to a reten 
tion catheter in the urethra 
5 Four illustratue cases of perineal pros 
titcctom> are reported in which heating occurred 
per pnmam without unnarv drainage through the 
wound at any time Three of them werf dis 
charged from the hospital 2 weeks after operation 
m excellent condition The fourth patient was not 
allowed to lea\e the hospital until 3 wreks after 
operation owing to the occurrence of a mild 
attack of epididymitis 
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T HROKH the increisinR sutets m the 
Inn phnttti n of the ureters into the sii; 
111 id With the adoi liun if the general 
prmni Its put f n nrd b\ CofTe\ there is nj idl\ 
ifpeiruig n relalueh lar^c grtup f jntients 
h reacti n t pregnanes operalK n and li 
a his n t I ten frt juentls ob er\c<I We ftt! 
ther f re th u an\ tontril utmn wt might ad I 
It this tune ni i\ be < f salue 
I ntil recentls bilateral ureteral inn ) hnta 
tior ha 1 been lone chietls f r the relief of con 
genital 1 I rmilie while It s tommonk ino|)er 
al le ureteral seaicosaginal listuK eincer of the 
I ladder and tubcreul sis htd been ireitcil l\ 
thi i>r cetlurc 

In the Inner it\ Hospital wt lu\c bid 6 
ca s f e\str \ h\ of the t hdtler r epispadias 
turin the pa I lo \cars whith rcr|«ircd urtlcnl 
irans] 1 intatir n I ourteen nf the e were operated 
upon while it were under 5 sear f age anJ it 
eemc 1 adsi alle tc postpme operation One 
] atienl as to sears fa and a dangerous risk 
It 1 interesting that i patients s ere females and 
14 svere males Statistics from all <iher sources 
how that there i a marked predominance of 
males In addition to thi group of cases ssilh 
congenital deformities Cabot his tnnsplanted 
the ureters in ne cas f cancer ol the bladder in 
Iso with irreparable dama t to the urethral 
sphinster and m a tourth with intractable bladder 
I am Peterson ha rccentlj reported twt cases 
(f imi enble esic saginal fistula treated in this 
manner One of u (C \\ E )iransplanted a single 
11 ettr sULcessfulls ft r tuberculosis of the kidnc> 
ind I ladder Of our 1 operatise ca es 9 wire 
a lull females all of whom might lecome | rc^, 
nint It 1 this gr up with which sve are hert. 
chi tls oncerntd 

\ rt\ie\ of the literature shows that pregnanes 
in pitients with esstrophs is not as uncommon 
as might be expected Miller and King discos ered 
14 rep rted cases up to iqi8 bage has since 
iddcd another There arc onls three cases of 
pre nancs reperte 1 in patients with transplanted 
ureters One of these terminating in the birth of 
t ms was reported bs Charles Masr a s cond 
as rtj rted bs knauf of the Alaso dime the 
thi d a rcctntls obsersed In \ B Green 
\rmsti Ht successfull) delis ertd a normal 


child In cxsarcan sectun m a patient who ha! 
had ureteral transplantation done 14 jears I cfore 
bj the liters method We add one case to ihi 
group 

In o[)enling on our patient we observed the 
principles set dfwn In Coffes frr successful 
transpIantatK n rf tlie ureters Then h Coffcv 
C H Maso and lower prefer the intraivhic 
aj pr ich ssc feel that the estnpcritoncal nielhoJ 
I safer and gisc cqualls good results The 
danger of infection vvhieh lower cmi)hasi7es m 
practice is n>t great Nineteen of our cas s were 
d( nc h) this method during the past 10 sears 
with ul serious infection I here was one oper 
Uise death fn m unesplaintd rect il hxmorrhage 
in a (laticnl of 51 >ears 

We use the following technique as a rule The 
ureter is appn ached throui^h an oblique split 
mu cic mcisK n the n^ht side alwass 1 cm done 
first \s till itntancum is stripped from the 
pclsic wall the ureter will I e carried with it It 
i picked up at the liifurcati in of the iliacs and 
mobili/cd to within a centimeter or two from the 
bladder then cut across as low down as possible 
I he distal stump 1 tied V 5 centimeter pen 
toncal incision is be tin at the point ojipo ite the 
fixed p irlion of the ureter Ihis will prevint 
kmkin" oser the c(kc r f the [icnloncum \ loop 
f si^nK id IS rlrawn thrr u„h the peritonea! open 
mg ami a ^ centimeter ineision is made tlirou h 
the kn„itudinal muscular band to the mucosa 
rhe mucosa is then easilj stripped 1 ack i cenli 
met r on each side and a bed is prepared for the 
ureter 1 he pref aration of the end ( f the ureter 
and US implantation into the bowel jir ceed a 
dc criLcel s frequentlv I \ C flev and C H 
Mavo In the closure c f the muscularis over the 
ureter v c modifv the technique s ijillj ' 
impossible to comj re s the ureter i^unst its 
mucusil lied bj rolling in tri much of the wad 
of the lovvtl in an effort to seal the wiund \t 
the point \ here the ureter enters the mu cuhri 
at the proximal end of the wound liov ever it 
max casilv be shut off I v drawing the full thi k 
nchs of the intestinal wall over it Coffcv s tubes 
tcmporirilv avoid this as does the strand of cat 
gut used bj C II Ma>o It mav a! 0 be avoi led 
if the closure of the mus ulari is cli c ntinud 
just at the pimt where the ureter enter U 
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I I rh«. al dominal all an I tternil g nitaha \ 
w 1^ hr ca arcan ecu n ior lull term vrcfcnnnc\ in i 
jaticnt who h 1 hal the. ureter tnn plante I mto the 
igmoicl 4 >ea b for 

bmee 1 leal bore is possible though nre if a 
rectal tube is kept in the liowel for a lew (lavs 
after operation v\c alloiv about a centimeter of 
the bowel to remain exposed evtrapenloncaHv 
and seal it of! b> suturing the peritoneum to the 
iniestinal wall at one or two points This also 
s rves to fix the bowel and prevent pull on the 
ureter The rest ot the bowel is returned to the 
jicntoneal cavitv and the peritoneum is dosed 
o\ er it A small putta percha drain is left m the 
wound after it is first earefullj washed out 
Lnne usuallj appears m the rectum at once 
In a week or two the patient is readv lor the 
second stage 

AlUr an operation of this t>pc our patient was 
jirompU> restored to sociot> and within two 
\ ears we were faced wath the problem of marriage 
and later pregn mev There were two important 
sources of danger One the (leformit> of the 
jielvis the other renal damage due to the m 
creased load under abnormal conditions \\ illiams 
sivsof split pelvis Owing to the descent of tht 
jiromitorv of the sacrum and the absence of 
union at the svmphvsis there is marked trans 
\er«c wichning of the povtenor portion of the 
jielvis \\hilc the anterior portions extend mon or 
less parallel lie d'^o obs< rves that for practical 
purjic'^cs the pehis nia\ be considered as gener 
dl\ rnlirgcd the dvslocia being due to abnor 
mditics of mechanism resulting from Uie abdo 
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I ig J Simca patient nliiirei showing d tail of 
c tcmilgemiafdeformvtj 

men of a resistant anterior pdvic wall Jciielt 
agrees that little or no difficultj is experienced 
during labor in consequence of the absence of anv 
resistant force Miller and King however 
found among their 14 cases recovered from the 
literature onl> lour with fairlv easy deliveries 
A brief report of our case follows 
Fourjear ago Miss 1 S (120315) agdii)jear was 
idmitt tl to if e Un vtr U% IIo pitaf (0 treatment of 
ex troph) of the bladder Bilateral Iran jlantation \ as 
Ion I > one of us (C \\ t ) n two stages as clescri! cel 
The j aticnl reco red without difTcully and married and 
ithin \ta in tiigUit 1927 he re cntcre 1 th Unvtr 
Its IIo mtal p egnanl at term The abdomen stow d tl 
normal distention of a full term pregnancy The umbilicu 
noipccnt \wid frmlov mi Uine carmarVedth 
itc of tl e ex tropi led bladder The t\ 0 lateral ope ative 
cars through vhich tl e tran plantation of th u ct r \ a 
d nc w re well 1 caled and si 0 ed no i ns ot hern a In 
the mi lime ju t I elow tie fl rous svmpln i and ur 
rount d w th d n car li ue wa tic ina whi h 
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THE PATHOGENESIS AND THE SURGICAL TREATI^IENE OE 
GASTRIC CRISIS or TABES NEURORAIvIISI CTOMY’ 
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\rscERVL pvrN 

A CONCEPTION of pun the most human of 
sensations is the least well established 
To outline the theories concermngU would 
require pages therefore wc will present onlv a 
few elemental points neccssarj for an under 
standing of certain attempts in modern surger\ 

A preliminary question arises Art the viscera 
sensitive? Lcnander sa>s that the vegetative 
fibers do not conduct painful impulses there is 
pain onlv if the sensorv nerves ire irritated 
through the parietal peritoneum Mackenzie 
also believes that the v iscera do not have autono 
mous sensibility but that s nsations are pro 
jected to the surface Head believes that the 
viscera have prolopathic spatial diffuse sensi 
biUtv Kappis thinks that the p ritoncum the 
omentum the tissues which separate the organs 
especiallv that which surround the vessels arc 
s nsitive to pain while Bruning Goldscheider 
and Breslauer belitv e that v iscerai pain originates 
at the level of the organ itself 
That a viscus does not react to a prick a burn 
or some other kind of stimulus does not prove that 
s nsations of pain cannot take place m it but 
simpU that the adequate stimulus has not been 
applied 

A point on which everyone agrees is that m 
order to provoke a painful sensation one must 
have an adequate stimulus qualitativily and 
quantitatively abnormal taking place at the 
level of the organ itself or of its afferent nerves 
At the level of hollow organs like those we are 
interested in this stimulus is most often distention 
(Briscoe I smein Lutembacher) spasm mffam 
mation (Lemaire) or amemia (Nothnagel) Dis 
tention and spasm are intimately associated 
according to the law of BavUss Starling All 
contraction of the intestine is accompanied by a 
relaxation of the preceding segment 

Abdominal irritation manifests itself by two 
types of pain One in the organ itself which is 
more than discomfort and another at the surface 
of the body which is a true painful sensation 
The second type the referred pain — ^localized 
most often in the corresponding cutaneous ter 
riiory or m a more distant segment of the organ 
in which case the determination of origin is more 
difficult (Forgue) 


The connections of ganglia of the sympathetic 
cliain with the spinal centers explain the reference 
of pain in the metamerc and the displacement 
underj,one by certain metameres during the evo 
lution of the body explains certain paradoxic 
tvpes of referred pain but not all of them The 
visceral excitation expresses itself by pain in 
the corresponding segment The surface corre 
spends to the zone of Head 

Mad enzie has clearly demonstrated the refer 
ence of pain to the periphery and his schema 
of conduction is well known This viscerosensi 
ti\ e reflex which is not a reflex in the phy siological 
meaning of the word takes the route of the cord 
The English school of physiologists headed by 
Langley and Gaskell agrees with the clinicians 
on this point 

The course of the sensory fibers is the same m 
all sensory nerves that is direct to the cells of 
the ganglia of the posterior root without synapses 
in the peripheral ganglia This touches on the 
much discussed problem of the central pathw ay 
of the symp ithetic fibers Mad enzie I anglev 
and Gaskell beheye that this connection is through 
the spinal cord the sensory neuron has its cell 
in the spinal ganglion and is connected with the 
sensory fibers m the cord through the posterior 
horn I his conception is the most frcquentlv 
accepted and seems to be confirmed by the work 
of Edgeworth KoelUker and more recently of 
Kossi Damelopolu and Lemaire basing their 
opinion on the morphological data of Ramon y 
Cajal Dogiel Edinger believe that the synapse is 
located at the T cell of the spinal ganglion The 
problem remains undecided but most of the recent 
investigations seem to confirm the conception of 
Gaskell (Rui/ Arna) 

The recent experiments of Lemaire on the dis 
appearance of certain visceral pains after the 
sensory neuron of the corresponding metamerc 
has been anesthetized adds support to Mac 
kenzie s idea the abolition of sensibfliiv m 
the area of reflection immediately suppresses 
pam of the viscera It does not prove that the 
relay between the sympathetic system and the 
cerebral nervous system takes place m the spinal 
ganglion Admitting that this svnapse has been 
demonstrated histologically how could a referred 
pam be produced by direct irritation even if the 
impulse travels m a direction opposite to the 
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hiti ti ml jolanzali n <i ilic c II Tht txperi 
mcnt of Ltm iir pr \ci ati Uhisi imj rlanl llul 
the functi nilinle;.U\ f iht c i> luctm s\'»lcm 
is indi pens il le 111 tilt t\]')l unit n I \isttnl pun 
\lthougli we rtf iiii fr m ub tnl in„ t m\ 
lu f thes pm ns on tht juc ti n w sMgpsi 
ip ssibletrntepti n ot the mtch ini m r f \isttnl 
pun an a lequate jieriplicrit stimulus rintlic 
iluord pul It in i state f nii\it\ tluchscrtcs 
to prntoi^e exagger ltd met r rticii ns m the 
organ toncerned leading to Inperfunction which 
raj iclh exhausts it ‘'oon the muscle of this 
rgan ccas t i e excitable the \u us btc mes 
di tended anl the distentirn constitutes an 
ol sta 1 t the jnssa e of the imjnils I he 
1 lockin of the inij ul es o crioads the afferent 
svmpithetie s\stem and results in slimuhtu n 
of the c rrc p nding pinal segment exprtsst I 
as contratlur an i j am in the rcspectno mtta 
meres The pr longcj extitati n f the spinal 
segment Itatcs behind it a state f heal h\per 
extitabi!it\ 

This abbre lated sketch \ ermits a 1 etter un ler 
standin of the mechanism of gastric pain 


Pam originating m the j arittal pcrit< neum is 
transmitted b> the inter ostal andphrtnicnerxcs 
Pain of the Msceral pent ncum is transmute I 
b> the major splanchnic ner c except when it is 
in the descending colon and the sigmoid when it 
IS carried b\ the minor splanchnic nerxe The 
painful sensations of the stomach pass over the 
vagus (Max Kappis and Shauwer) 

Operations to relieve f'astnc pain have neces 
sariU been influenced b\ the prevailing ideas 

VVfh Ir>OflmIb> h p 
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ccncerning the c m iuction f vis era! jnin that 
IS the po ihlc site ff r opcritions t rtlie\e|un 
rinr.c fr m the fcriphcral niurtn up to the 
central nerv us sv tim 

lo relieve visceral (am Itmairc treated the 
s ns n cn hn s medic illv Jabouhv attacked 
the peripheral gan In v ilh varied ri nils Dan 
iclojolu lircctecl his efferts to the radicular 
s gment Sicar 1 and vent ara soon at andonc 1 
their eff >rts to obtain results hv operation on the 
spinal ganglia \ an Gaza and Lenclie de[ ended 
entirelv on t ptrations on the rami communicantes 
Frazier Souttar locrster Sicard dc Martel 
and Pobincaii art all attempting to relieve pain 
b> severing jathv\a\s m the spinal ccrd This 
migration from the [ cnplierv tov anl the enters 
marks the actual evolution of surgcrv of the 
svmpalhetic svstem and of the surgerj of pain 

TUr SVMPTOMS OF GVSTRlC CRISIS OF TVBFS 
Notwithstanding the frequenej of tabes a 
serious clinical studj c f gastriS pain in the e ca es 
offers interesting fact One of us (\ an Ho aert) 
has had the oppirtunitv of following a great 
numlier of cases of tabes in a dej artment of 
sviihilologj of the Helgian Stitc and of coll cting 
numcrou histones 
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Clinical observation allo\\s the grouping ol the 
thonco\ isceral pains in three categories 
Patn vnth melavxcric topography The onset of 
the gastric or intestinal crisis has in a great 
number of cases of tabes a definite radicular 
character Pam starts in the back near the \erte 
bral column it radiates laterall) and reaches 
the epigastric or subumbilical region There irc 
lightning like pains v.hich follow each other 
rapidlj for a rather short time occasionally for 
a few hours The seat of the pain is deep and 
definitelv localized The pain introduces or ends 
the true gastric cnsis and is the thoraac equiv 
alent of radiculitis of the sciatic in the lower 
hmb and of the cubital t\pe m the upper limb 
Study of sensation shows objective disturbances 
of a radicular distribution hvpoalgesia or h>per 
algesia of the metamenc are is corresponding to 
one or sev eral roots 

The following case illustrates this kind of pam 
Case i A woman aged 38 >e rs received the initial 
syphilitic infection in iQoS Shooting pams were first f It 
jn iQiS At this tune the patellar and ankle jerks of the 
upper limbs were abolished There was great ala la 
Romberg s sign was marked Radicular pam coi e ponding 
to the se enth e ghth ninth and tenth dorsal cgments 
V as present on both sides IGt* 'csthcsia to pam and to 
touch was marked and the patient made mistalcs m 
thermal appreciation Mvosis and am ocona r 
pre nt tie right pupil being larger than the left Tic 
p ipils reacted to light and to accommodation Two gastric 
crises V ith radicular onset had occurred m iq 3 and 1914 
Sympalhciic patn en nappe In other cases, 
on the contrar) pam occurs spontaneousU m 
areas of variable extension and indefinite limits 
without radicular or neurilic distribution The 
pains arc continuous superficial and undergo 
spontaneous exacerbations the\ gue the patients 
sensations of contusion constriction or crushing 
and resist most of the analgesic measures These 
sheets of pam are usually situated m the 
epigastrium sometimes at the level of the left 
hypochondrium occasionally surrounding the 
right shoulder and m some cases m smaller 
p itches near the \ ertebral column 
During the periods of extreme pun the pilo 
motor reflexes are very acute the patient screams 
at the slightest touch At the level of the pams 
one may observe distinct red vasomotor lines 
In certain cases the injection of pilocarpine m 
creases the pam and in two of our cases provoked 
sudation over the hyperalgic area 

Clinically these pains recall the true sympathal 
gias and although we reserve judgment as to 
whether or not there is a pam belonging speaally 
to the peripheral synnpathetic fibers we believe 
that it IS possible that they have their origin m 


the irritation of the afferent path of the sym 
pathetic system The followang cases illustrate 
pam en nappe 

Case 2 A woman aged 46 yevrs gave no history of 
her ditary syphilis She had given birth to ten hiidren 
six of whom were living and well there had been three 
miscarriages The data of syphilis infection was not 
known ihe present illness began 4 years previously with 
headache and diSuse pam of a rheumatoid type aff ctmg 
the superior and inferior limbs The chief complaint 
were shooting pains trouble with hearing slight dysurn 
and decrease in v ision 

On exaimnation the patient s walk was found to be 
slightly static and stiff There was marked tremor of the 
upper hmbs and of the tongue The tendon reflexes of the 
upper limbs were well marked on both sides the patellar 
and antde jerks were abolished At the level of the lower 
hmbs and in the subumbilical region there were di turb 
antes of deep and superficial sensation especially tactile 
and thermal There was a degree of sensitiveness of the 
bone Paroxysmal pains en nappe of a svmpathalgic 
cf aracter occurred m the region of the epigastrium and 
of the left hypochondrium Ptnanal pain was present 
There wer areas of hvperxsthesia to touch and pam at 
the level of the sacrum and m an oval abo e tl c left 
breast The injection of 40 per cent iodized oil showed 
llat there was no obstruction m the spinal canal Myosis 
and am ocona were present the right pupil being larger 
than the left and irregular Reaction to I ght was aboh hed 
on both sides The Bordet Was ermann test was slightly 
po line in the blood 

CvSE 3 A man aged 40 years had contracted the 
milial syphilis infection m 1903 The onset of the present 
illness was characterized by shooting pam m the lower 
limbs and csical crisis For a years there had been ex 
tremcly hypcralgesic plates in ih epigastrium the left 
hypocnondnum and the left /lank and pains of the 
causalgic type in the ri ht shoulder These pams were not 
relieved by any analgesic The patient suffered from 
cr ses of the crushing type m the epigastrium During the 
Crises a red hnc followed stroking m tiie region of the 
epigastrium The patellar ankle and mediopubic jerks 
were aV oh hed All abdominal cutaneous reflexes with the 
exception of the ct mvstenc were preserved The eves 
w re unalTccted The Bordet Wassermann t st in the 
Spin'll fluid was positive Twelve celts and albununo 
o 55 wer present TJ c Pandy and Weiehbrodt reactions 
were positive 

Shaw also distingu bes a dull vague and constncti e 
{ a n wJ ich docs not cor espond to the sympathetic pi n 
just described and which does not disappear after po tenor 
radicolomv 

Deep gaslnc patn Deep gastric pain has been 
well described and is 1 nown to all clinicians The 
painful reaction is intimately bound up with 
sensory motor reactions (nausea vomiting and 
gastric hyperkinesia) but pain may exist alone 
and in that case takes on the aspect of true 
classical splanchnic cnsis 


DIGESTIV E SYilFtOMS 


Nausea and vomiting are the predominant 
digestive symptoms The nausea may beextremely 
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troublesome it ma> occur alone for sc\eril hours 
before the painful ensts or the \ciniUng itself 
ma) constitute the entire gastric crisis the\omi 
tus being finally reduced to bilt tinged Sfulum 
In certain cases nauscaisassociatedwithmi rune 
hemicrama uith tercbrating pain in the tein|)oro 
parietal region intense an 1 dull octiiiilal pain 
recalling at times that of tumir of tht prsterur 
ceribral fossa One of the [ aticnts r n whom wt, 
o[ crated had been tomplainin of niusca ilont 
sometimes persisting for 3 ar 4 da\s 
OrdinariK in true gastric crisis \ miting is a 
j)r minent semptom it is uncontrollable some 
times spasmrdic and coincides most often hut 
n t always with X nauseous state Somctimcsont 
meets with nausci yvithout \omiting and less 
exccptionallc with \iolent pain not associilcl 
with ga tne intol rance 
The mechanism if the iniUin^ is complex 
in i certain number of cases «c have fucii able (o 
erify cn the lluoroscapic screen existence of 
spasm if the pvlorus with intense pcnstalsi md 
antiperibtal is so marked as to force the earth i 
aim St mechanically In other cas s however 
there was a flask st mach 1 he naus ous exciti 
tions may 1 1 1 ulbar m origin anJ indeed it is 
difficult to idmit that incrcise m abd mino 
diaphragmatic pressure by ralicuUr irntation 
may not by itself precipitate the reflex of vomit 
ing These cisesare exception il an J in the major 
itv of instances digestive hyperkm sis is the rule 
One frequently observes prol inged sjiasms of the 
small intestine and of the right colon and c n 
stipation IS often noticed 

lltCCOUCH 

Hiccough IS relatively rare in the very painful 
forms of crisis with vomiting and in the ensis of 
nausea A typical cas is reported m which the 
gastric crisis manifested itself only by deep j am 
m the right hvpochondrium a dull ichc in the 
right shoulder and shoulder blade and pcrsis 
tent hiccough during several days resisting all 
therapeutic measures The case has been fol 
lowed for 4 years and not once has there been any 
vomiting or nausea 
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M LROXJ Cl TXTIXI TROMBUS 

I he gastric crisis of tabes is essentially an irn 
tatue syndrome of the afferent gastric paths and 
therefore the two great vegetative arches the 
sympathttic and the va^us must be considered 
in dealing w ith the disorder I here are two great 
varieties of gastric crisis of tabes sympathetic 
and agal \\e were interested m determining if 
there is a particular mechanism for each variety 
and consequently a particular form of treat 
ment 

Docs the state of the patient svegctatiycsystem 
precipitate or influence the course of the visceral 
cnsis’ The question is net new^ Wiart Lew 
an I llirtgals na\(. described a synipatheticotonic 
form of tabes with arthropathy visceral anxs 
thcsii permanent tichycirdia and abolition of 
the oculo injiac reflex Jlarvicr bcltc\ed \ago- 
unia was rcsfionsihlc for the laryn ospasms 
iIk! iminal pain parow sms with sialorrhcca gas 
ir rrh ta and so forth 

\\c have tried to review this question svs 
tern uically One agrees with most of the clinicians 
it I I ly m considering the vcgvtativc equilibrium 
< f an individual at a certxin lime as the expres 
Sion f integrative action of the sympathetic and 
pirasympathetic nervous systems (Danielopolu) 
Iht pathological vegetative phenomena result 
from a svrits of disturbing factors includin (r) 
a modification of tlie normal amphotropism of 
the medium ( ) a local lesion of th organs ( 3 ) a 
lesion of the cxtrivisccral or other cfTcrent ner 
vous paths able to influcnct the vegetative func 
tions and ( 4 ) the function il state of the afferent 
routts 

It IS c\i lent that the last three factors play a 
manifest r^lc in tabes Thu lesions of the organs 
strongly inlluenct the local tonus the terminal 
gan lia the sympathetic or parasympathetic 
endings and the intcrvi ccral connections On 
the other hand lesions of the cortex and of the 
paths which join the cortex to the yegetitive 
centers modify the reactions of these patients It 
IS evident tint one cannot appreciate the value 
of each factor separately 

\\c liavc chosen three tests two very reliable 
ones (administration of atropine) the other more 
complex and less conclusive (intravenous injec 
tion of epinephrine) 

The courses of four cases have been studied for 
more than years three of the patients were 
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ainphotomc and one vagotonic The behavior of 
the amphotonic patients followed the rule formu 
lated by Danielopolu In amphotonia the hyper 
tony predominates upon the cxcitors whctlicr the> 
are represented by the svmpathctic (heart) or b> 
the paras> mpathetic (digestu e tract) In two of 
these cases studied during gastric cnsis it was 
seen that the amphotonia was increased for the 
two groups except for two symptoms for which we 
see no explanation artenal and venous h>po 
tonia A patient of the \agotonic t>pe behaved 
during the crisis Uke an amphotonic patient with 
sympatheticotonic predomincnce What prac 
tical data may be drawn from these lalionous 
researches of which we shall not give all the 
details? The facts are interesting m thcmscKes 
as the> sliow the unruUncss of the vegetative 
system during the visceral paroxvsm but it 
shows also that it does not alwavs influence the 
vegetative reaction and that consequentl> no 
matter how detailed these data on the vegtt itivc 
system are the> cannot constitute a criterion m 
choosing whether intervention shall be m the 
sympatlietic or vagal s>stcm A few chmeal 
signs which we will mention seem to us to be of 
greater value 

The pharmacod) namic tests arc no more final 
Crises which are relieved b> epinephrine arc 
sympathetic m nature (Heile) those temporarily 
relieved by atropine are v agal in nature (1 horn 
sen) However m experimenting on cases 
chosen because thev are rather definite clinical 
types of vegetative disorders we have been sur 
prised before beginning our systematic research 
to find that within a few days the same patient 
had been helped and made worse by epinephrine 
given under almost analogous conditions For 
this reason we hav c abandoned pharmacodv namic 
tests to determine the type of intervention 
required 

We wish to compare some of these chmeal facts 
just reported with a few data found in the litcra 
turc We have shown that the radiculogastric 
evolution of the crisis has been remarkably 
well described by Head and Fearnsule On the 
other hand Toerster Cottc lean CriteWey and 
WoUsohn have differentiated the vagal cnsis 
from the sympathetic cnsis in experiments on llie 
biological reactions of the gastric juice and it is 
evident that a similar interpretation should ex 
plain m certain cases the benefit obtained from 
radicotomy and vagotomv and in certain other 
cases the complete failure In a recent work 
Toerster insists again on that differentiation and 
Its importance m deciding the type of operation 
He would utilize the radiculospmal operation for 


the splanchnic crisis and section of[the sensory 
root of the v agus (technique of Foerster Kuettner 
for the vagal forms The tenth nerve has a mixed 
sensory and motor root 

Since 1911 Toerster has suggested the impor 
tance of the phrenic nerve m certain gastric 
sy ndromes of tabes More recently he has com 
pletcd his research and has concluded that affec 
tion of the phreme causes a special type charac 
terized by pam m the shoulder hyperalgia of the 
neck and hiccough This form does not include 
nausea or vomiting Case 4 of our senes justifies 
the separation of such a type at least from a 
clinical standpoint 

The general impression which we can draw 
however from our obs rvations is opposed to a 
too strict cparation of the different types sy m 
pathetic vagal and phrenic In most of the 
cases one finds symptoms belonging to three 
categories the study of the vegetative tes‘s 
shows the confusion of the two systems m the 
disequilibrium and the pharmacodv namic tests 
of Heilc and Thoms n do not solve the problem 
We will see later that wc can draw similar con 
elusions from cases m which we hav e operated 

THE UECH VMSH OF GASTRIC CRISIS OF TABES 

The gastric crisis of tabes is essentially an irri 
tative syndrome of the afferent paths of the 
stomach cither at the level of the spinal roots or 
at the level of the root of the vagus 

It IS still undecided whether the stomach or 
any other abdominal viscus possesses true sen 
sorv fibers However it is certain that the 
majority of the connectors of the gastric sensi 
bihty pass through the solar plexus the splanch 
nicus major the ganglionic and \ ertebral chain 
the white rami and reach the cord through the 
dorsal roots from the sixth to the tenth or ev en 
the eleventh and twelfth 

At present there is no proof m favor of or 
against the existence of sensory fibers of pam in 
the trunk of the vagus The failure of Exner s 
subdiaphragmalic vagotomy m the treatment of 
gastric crisis of tabes does not testify as Toerster 
says against the possible rflle of this nerve in the 
sensibility of the stomach We know indeed 
that in the gastric crisis of tabes the painful irn 
tation IS not m the subdiaphragmatic segment of 
that nerv e but in the root itsdf The resection of 
the root alone (Toerster Kuettner s operation) 
could make us decide on the role of the vagus 
m the sensibility of the stomach Neither is it 
known whether the phrenic nerve contains any 
pam fibers from the stomach but chnicalK it 
seems to 
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The topographic mechanism of pam as a 
sj’mptom IS thus elucidated To explain \omitiDg 
one maj admit an excitation of the \agus reach 
mg the bulb and referred toward the pcnpher\ 
bj the thoracic roots (influencing the diaphragm 
and the abdominal muscles) by the splanchnic 
nerve (innervating the stomach) and by the 
vagus (innervating the cardn) However we do 
not exclude strictly local reflexes at the level of 
the gastric mucous membrane itself hypersecre 
tion and vomiting going on even after suppression 
of all the afferent paths 
Gastne hyperkinesis evidently depends on 
stimulation of motor fibers at the level of the 
spinal roots as well as at that of the terminal 
ganglia \ausca is a vagal svndrome and is 
probably caused by the excitation of the cen 
trifugal root 

Our knowledge of the mctamenc levels corre 
spondm„ to different nerves affected m gastric 
cnsis IS relatively precise The afferent and the 
efferent 1 bers from the stomach seem to enter 
the cord through the roots from the lifth to the 
twelfth dorsal The fibers belonging to the pbren 
1C nerve arise from the third fourth and fifth 
cervical sej,ments The topographv of the a"us 
IS known 

Our knowledge of the segmental distribution 
of the cord dictates our surgical procedure 
Foerster called attention to the imjiortant role 
of the posterior root in the mechanism of gastne 
crisis Posterior radicotomv of even a lart,e 
number of roots has not been uniformly success 
tul 

Therefore since 1911 Foerster has begun to 
resect the anterior roots The role of the antenor 
roots in the conduction of sensibility has been 
sustained by Kidd (1911) Lehman (10 o) 
Foerster (19 o) Lehman (1920) Held and 
Shaw (10 ) Foerster (ig 4) Shaw (lo 5) 
Ciitchley and Wolfsohn (1926) 

\n extreme view is held by Lehman who 
believes that the anterior root alone conducts 
deep and visceral sensibility This theory has 
been enthusiastically discussed by Frohlich and 
Meyer Ueizaecker Mueller Meyer and others 
New research work on the subject has just been 
published by Meyer His conclusions are very 
positive The law of Bell holds true m man and 
all experimental work tend to prove that the 
sensibilitv goes exclusively through the posterior 
roots 

However Foerster expressed himself as follows 
The anterior and posterior roots contain the 
afferent paths The posterior roots constitute the 
principal sensory system section of them con 


stantly results in the production of sensory dis 
turbanccs provided a sufficient number of roots 
has been sectioned The anterior roots constitute 
an auxiliary pathway of sensibility their inter 
ruption alone never provokes any appreciable 
sensory disturbance Ilowever the fibers of the 
anterior roots may m a certain measure covet 
the sensory deficit resulting from destruction of 
the posterior roots This compensatory action 
applies chiefly to deep sensibility but also in a 
less degree to cutaneous sensibility The exper 
imcntsof Shaw confirm the veracity of Foerster s 
opinion 

It seems however that the antenor and pos 
tenor roots arc not alone concerned m transmit 
ting vasceral sensibility Foerster who has had 
great experience in operating on patients with 
talics has come to the conclusion followin exam 
malions made on patients in whom the postenor 
and antenor roots and even the lateral spinothala 
niic tract had been cut that there must also be 
an extraradicular route by which pam stimuli 
may reach the central nervous svstem He 
explains this as follows One must think of the 
possibility of pain stimuli being conducted from 
the stomach by way of the pcnartenal syan 
pathetic plexus of the gastric vessels the aortic 
plexus the sympathetic trunk and from there to 
the cord by the corresponding rami communi 
cantes (eighth cervical to third lumbar roots) 

\s we have previously mentioned the question of 
whether or not the \ agus carries painful impulse 
remains open 

Tiir RrauLTS ot v vrious stmcicAt 

INTERV ESTIOSS 

The peripheral operations (extirpation of the 
solar ganglion by Lenchc elongation by Jaboulav 
isolation by Delbet and Moequot) only partially 
remove the afferent and the efferent pathways 

Resection o! the splanchnic nen es purposed by 
Jean and executed by Foerster and section of the 
rami cannot be depended on to effect a cure 

Section of the posterior and anterior roots com 
bined with cordotomy is certainly the operation 
of choice in crisis wath sy mpathetic predominance 

\s far as vagal ens s are concerned subdia 
phragmatic vagotomv is ineffective section of 
the roots of the vagus proposed by Foerster 
Kuettner has not been done sufficiently often to 
permit one to pass jud ment on its merits In 
one of our cases of the vagal ty-pe amelioration 
obtained by section of the thoracic roots has been 
so remarkable that for the time being vve have 
deaded to discard the various operations on the 
\agus nerve 


\ AN BOGAERr AND VERBRUGGE TREATMENT OF GASTRIC CRISIS OF TABES 549 


We have so far not had the opportunity o! 
operating in a case of crisis of phrenic t>pt and 
do not know that this operation has been earned 
out elsewhere 

After what we ha\ e said about the participation 
of the anterior roots the posterior ones and 
perhaps the ganglionar chain in the conduction of 
gastric pain it is obvious that both roots must 
be sectioned Ihis is accomplished by Toerster 
through the intradural route We have tned to 
perform it by an extra\ ertebral route which pro 
duces less trauma by combining section of the 
intercostal nerves with that of the rami com 
mumcantes m the para\ ertebral line 

rilF TECIINIQUr OF NFUROR VUISCCTOMV 

This technique for neuroramisectomv was 
suggested by that of Gaza The patient is placed 
horizontallv in ventral position with a pillow 
under the inferior portion of the thorax The 
dorsal spinous processes are carefuUv located 
If thev cannot be palpated because of obesitv 
one may readiH orient himself b> the stunted 
noduhr structure of the transverse processes of 
the last dorsal \ ertebr® after incision In almost 
all the subjects which we have examined atrophv 
of the transverse process of the eleventh dorsal 
vertebra was well marked 

The operative field is disinfected At about ^ 
centimeters outside the spinous processes one 
cuts successively the fasen of the latissimus 
dotsi the inferior fibers of the trapezius the 
latissimus dorsi and the superior fibers of the 
small seriatus postervot inferior 1 be muscles ate 
then retracted and one may view the transverse 
processes to which the numerous small muscles of 
the back are attached These transverse processes 
are carefully cleaned with scissors and penosleal 
elcv ator The next step consists in severing these 
processtb as near as possible to the vertebral 
lamince and detaching them from their costal 
articulations This step may provoke a certain 
amount of bleeding which comes from the 
posterior branches ot the intercostal artery In 
order to check this it is advisable to place a swab 
in the space thus created while one severs the 
process situated above or below 
The intercostal nerve is next located To do 
this one cuts the fascia of the external intercostal 
muscle and enters the space situated between the 
internal and external intercostal muscles m which 
one finds mixed with fat and loose connective 
tissue the intercostal nerve with its vessels 
liberates it with a probe and holds it on a hook 
The next step consists in isolating the rami In 
order to do this the intercostal nerve must be 


slightly stretched one must stretch it only slightly 
in order to avoid injuring the cord 

Bv cleaning the intercostal nerve carefulU 
with a probe one discovers the rami and often 
the spinal ganglion with the outer portions of the 
spinal roots It is advisable to touch with the 
probe only the tissues which one sees so as to 
avoid injuring small veins and arteries nearby 
One next resects the rami and the adjoining 
portion of the intercostal nerve A few inter 
niptcd sutures wall serve to join the muscular 
tissues and the skm may he sutured as the 
surgeon prefers 

ILLLSTRATIVE CASES 

Casi s \ man received the initial syphilitic infection in 
S In *919 he expenenced uncertimty m walking and 
vesical s> mptoms These manifestations were progressiv e 
Injanuarv 19 o root pains of the shooting typ appeared 
but nerc intcfpr ted is sciatic pam rpzz the shooting 
pains had become marked in the lower extrem lies an I 
were accompamed by a feelmR of uneasiness in the epigas 
t lum and a sen alion of swelling deep in the area of the 
stomach and tic left hypochondnum In 19 3 tl ere were 
a I w very painful cti es m the right hypochondnum and. 
troublesome bilious vomiting 
Whene amnedini^rs if e patient was 31 years of age 
an I in poor t ealth There was a general absen e of tendon 
r ilexes Uabmski s and Oppenhcim s signs were present 
on tie Ti^ht the cremasteric- and abdominal cutaneou 
r flexes V re absent Ataxia in the lower extreimties w s 
marked The patient frequently sufTered from vertigo 
Ophthalmic examination revealed pupils of medium 
caliber on the left the trgyll Robertson s gn was incom 
letc on the right it was complete Headache was common 
rom a psychic standpoi t the memory was failing and 
the c V as definite lack of mteicst the patient was queru 
lous The slomacl was dilated and there was diffu c 
t nderness m the epiga trie region Pam was present in 
the region of the gall bladder but the viscuv was not pal 
pablc 

The gaslroradicular type of crisis predominated in the 
case The crisis was extremely sc ere and 1 sted for several 
lavs during wh ch the pal ent could not take any food 
Nausea and vomiting were continuous and re uUecl after 
painful efforts in the evacuation of bilious liquid Between 
the cn cs appetite was absent and if tic patient male 
an effort to eat pyro is and often vomiting followed 
sometimes provoking a fresh cn is Oi certain days the 
pain was local zed in the n ht hypocl 0 drium tl ere w as 
nausea without vomiting a leniency to fainting sp U 
and hemictama or bilateral Icmpor 1 pain 
B tv enS [temb r Q 5 and January 1026 attempts 
were mad to r lie c tl c e c i cs ly vanou form of 
treatm nt Salvatsan stovar olcpinephnn bi rauth milk 
intramuscularly and phalo tan coml med v ith tuber 
cul n were tried will out succe s 

U ncurolo ic xamination in \ovcmler 1925 it bt 
came appar nt that an area of hypaslhe la from 111 tenth 
d rsal to the second lumbar cutaneous areas with an 
areaoIlyp(T£ tlesiaabov it thci I rorborl rof which 
shiftel f om day to day In the hyf lesthetic area even 
very strong elect ical stimuli were without effect but a 
ceila n scnviti cn ss to h at persisted Th re wa general 
ucd diminution of sen itiven ss of tl c nerve trunks and of 
the viscera on pressure On the left there v as evidence of a 
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In this case ^\e had to deal with advanced 
tabes with thoracic radicular crisis gastrovestcal 
crisis and sometimes vesical crisis of the vagil 
t>pe All medical measures failed to bring about 
relief The state of nutrition was eUrcmclj 
poor Bilateral paravertebral anatsthesia sus 
pended all the trouble immediatel} the first for 
5 daj s the second time for 8 hours Section of the 
ei hth ninth and tenth dorsal roots on the left 


and the rami did not modify the root pain the 
sympathetic pain or the gastric crisis in the least 
Section of the seventh eighth ninth and tenth 
dorsal nerves and rami on the ne.ht caused an 
instantaneous disappearance of the pam which 
was continuous for more than 3 weeks 
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Convalescence was uneventful ind the patient was up 
on the fifth day 

A year after the first operation the patient appeared to 
be jn excellent health Ihere was slight h>’poloma of the 
muscles of the abdomen in the right hopochondnum with 
pilomotor arefle\ia and cutaneous anesthesia to pain and 
heat There was a marginal area of hypcrxsthesia in tb 
area innervated by the suth dorsal 

In this case we had to deal with ^astrovesical 
and sometimes intestinal crises which dominated 
the chmeal picture Section of the seventh 
eighth ninth tenth and eleventh dorsal roots and 
rami on the right brought about immediate re 
bef for 3 months Because of the recurrence of the 
gastric crises we performed a similar operation on 
the fifth and sixth dorsal roots The troubles 
disappeared entirely and the cure has persisted 
for more than a year 

Case 7 A woman aged 59 > ears was married but had 
never been pregnant Her husband had died recently 
folloiving g neral paralj’sis The date of the patientS 
ypbiUtic infection was unknown The present illness 
began in iqjo with pam in the lumbar region which in 
creased m intensity and frequency until it wa typical of 
true severe crisis For more than 5 >eats these pains re 
81 ted all kinds of therap uUc measures and there was not 
a week in which U ey did not occur At the on'iet of ilie 
attacks tliere were eructations gastric heaviness and 
nausea for several hours but no vomiting and no real 
gastric pain Ilonever these premonitory symptoms 
inspired terror because they were invatublv followed by 
the true painful cn is characterued by violent shooting 
pam in tne back from the sixth to the tenth dorsal ver 
tebrs the pam radiating lateratb to the axillary line and 
never reaching the gastric region The pam was much 
mote marked on the left than on the right During the 
crisis which might last from several hours to several days 
the patient lemamed m bed and had absolutely no desire 
for food Since 1920 constipation I ad been marked The 
patient was emaciated and of a subictenc color 

Onexarmnation the Argyll Tohert onsignwasobservcd 
There was hyperxstlic in in a region corre ponding to that 
m which there was subjective pain the patient was able to 
give tl e limits of this area with surpnsi ig accuracy The 
knee jerks were abolished the right ankle jerk was weak 
Romberg ign was absent and there was no appreciable 
ataxia 

In order to determine the origin of the pam we injected 
a o 5 per cent solution of novocam into the paravertebral 
spaces m which the pain was maximal that is from the 
sixth to the tenth dorsal nerves on the left and from the 
seventf to the tenth dorsal on the right The stomach was 
ob'^erved by means of the fluoroscopc before and after the 
injection Before injection ptosis was marked the stomach 
was hj’pertonic emptied rapidlv and a large ait pocket was 
evid nt After injection gastric motility was dimint bed 
and the passage of food through the pilorus was slow 

At operation November 26 the si tb seventh eighth 
ninth and tenth dorsal roots and the rami on the left were 
severed The cllects were striking and immediate Con 
valesccncc was uneventful and the patient was up s days 
after operation 

Sic months after operation tl c violent pain on the left 
ide had completely disappeared the pam on the nght 
side had al 0 vanished except on two occasions on which 
there was only slight pam accompamed by the usual 


gastnc symptoms There was a region of hyperaesthesia on 
the left side with slight prickling m the area innervated by 
the nerves severed at operation The pati nts appetite 
was good the tongue was clean and the pastv taste was 
gone from the mouth The constipation had di appeared 
and the bowels moved easily and regularly Since operation 
the patient had gamed 16 pound and has been able to 
work 

In this case the predominance of root pam was 
marked visceral disturbances being only faint 
and introducing the crisis Severing the sixth 
seventh eighth ninth and tenth dorsal roots on 
the left (the most painful side) with the rami 
suppressed the pam on the left side entirelv and 
on the right side almost entirely but it did not 
improve the slight gastric disturbance 

CONCLUSIONS 

Surgical measures m the treatment of gastnc 
am have generall> speaking dealt on the one 
and with the organ itself and on the other with 
the paths through which the painful impulses 
were thought to be reflected in the respective 
metameres 

These ideas may be applied to the gastric 
enses of tabes more than to any other pain 
Clinical analysis of this type of pain reveals a 
radicular factor superficial and deep sympa 
tfaalgic elements and possibly vagal or phrenic 
partiapation It is the uncertainty of these 
factors which may explain the failure to provide 
relief m all caaes 

Clinical or pharmacologic criteria which nould 
enable one to estimate the part played by these 
V arious factors and thus to determine appropriate 
treatment apparently do not exist Clinical 
study leads us to make certain assumptions but 
effortstodetermmetbestateof theneurov egetative 
equilibrium have not given us faithful results 

From a practical point of vien the majority 
of tabetic crises are vagosympathetic in type 

From an anatomophysioiogical standpoint the 
tabetic crisis is an irritative symdrome of the 
gastric afferent paths cither at the spinal roots 
or at the roots of the vagus The postenor spinal 
root plays the chief r6Ie but we cannot exclude 
the anterior root from participation in this proc 
ess through its sympathetic fibers The part 
played by the sensory fibers in the vagus is still 
unknown 

A physiological operation for the relief of 
tabetic gastric crisis (since the participation of 
the vagus nerve is still unknown) should thus be 
directed toward the postenor sensory root and 
the sympathetic fibers of the antenor root the 
combined section of the two roots and the re 
section of the rami answers these requirements 
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IHI FELIER \()KE AS A PROPH\LACriC MEASURE FOR 
POSTOPERATR r PRESSURE PARAL\SIS EOLLOWINC 
THE USE or THI EREVDELENBURG POSITION' 

Hv r ( R WT « M I> \sv Arbor Mi j v 
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D URINC the 1 part rf the nineteenth and 
the first of the twentieth cenlur\ pi 
raUses thouj,ht to result from inisthetics 
ind narcotics sere fiis ussed it some length b\ 
man% writers both in this c untr\ and abroad 
Since lOoS hfvvevir there is \cr\ bttic uiilablc 
literature on this sulijtct n t Ixcause this con 
iition has ceased t > exist but f ecause the majonU 
of writers ha\e agreed b th as to the etiologi and 
the best prophvlactic measures to prevent such 
surgical accidents 

It IS not the purpe sc of thi article to contradict 
pr vious claims or to present in\ ne\ theories as 
to the ctiokgv of these parilvsts but increl> to 
Icscribe three cases resulting from p rcssure of 
shoulder supports while the patients were in the 
Trendelenburg i osiuon and m offer the Eeltcr 
joke as a prophvhctic a„ent 
Buedingcr was ont of the first to describe casts 
I paraljsis of one or more cxitemilies followan„ 
operation Ho reported q cases in 1894 followed 
m a short time b\ ^ more In 18^5 krumm re 
viewed the subject and referred to articles bv 
fortv separate mvcsiigators From then until 
1908 manj other reports ma\ be found 
In discussing this condition the majorin of 
writers agree that it is avoidable and that the 
most important proph\ lactic measure is the cor 
red position of the arms during the operation 
namelj at the side or crossed upon the chest 
There were a few Green for instance who 
argued that the paraljsis was not due to pressure 
but to the direct toxic action of the anxsthesia 
He reports a case of complete paraljsis of the 
right upper extremity following operation for 
cholelithiasis performed under chloroform and 
jioints out that the arms were folded upon the 
chest throughout the operation 

The two types of paralysis which must be con 
sidered are the central and the peripheral Tlie 
former is quite rare and is due to an ischsmio 
ofteninj, secondarv to a haemorrhage or to/ 
primarv degeneration the result of a toxic actiJ \ 
of the anasthetic upon the cerebral corta 
(Halstead) Ilersman expresses the view of thft 
maionty however when he sajs Paralyse 
following an anaesthetic v hich are due to that 

agent alone are more imag^p**** t real 


It IS the other ivpc the peripheral and cs 
I>ccialK that of the brachial plexus that comes 
within the scope of this article Undoubtedly the 
I osition of the arms is an all important matter 
as most <f the reports state that the arms were 
eiisplacerel upward and backward over the heifj 
during the operation With the arm in such a 
position the clavicle is drawn upward with a re 
suiting compression of the cord of the brachial 
plexus between the clavicle and the first ni 
With marked abduction of the arm the cla\^cle 
rotates so that its posterior superior border be 
comes Its posterior inferior border and in this wav 
decreases the available space between the clavicle 
and the first rib 

Other conditions that predispose to a po t 
operative paralvsts as pointed out bv leszynskv 
arc extension of the head toward one side thus 
stretching the nerve trunks the position of the 
arm under the head or body during a Ion 
operation the position of the arm or leg over the 
sharp cd c of the operating table thus causing 
pressure on one or more of the peripheral nerves 
pressure on the part of the anxsthetisl with 
lingers or elbows upon the region of the brachnl 
plexus and finally pressure from metal clamps oc 
tight straps over the shoulders or lower extrem 
ities Our casts all fall into the last group as in 
each case the arms were folded upon the chest 
and metal braces were used to support the 
shoulders 
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! If, View of >oke from end of table showing, metal 
rights m position 

aerating table b> traction in the axill'e is rc 
lonsible for a small percentage of these palsies 
id should be discouraged 
The point at which the brachial plexus is com 
ressed vanes as can be seen in the difference in 
le resulting paraljses It ma> \ar> from the 
impression of a single cord to a compression of 
11 of the trunks of the plexus The fifth and 
xth cervical roots are more often involved as 
ie> cross the first rib causing an Erb s t>pe of 
als> involving the deltoid clavacular portion of 
1 C pcctoralis major brachialis anticus biceps 
Jpinator longus and not infrequentlv the supra 
fimatus and infraspinatus muscles (Turnev) 


I If, 4 \ ic V of patient in deep Trendelenburg position 
sho Xing even di tnbution of pressure upon the shoulder 
Vs n I igure 3 the arms should be folded upon the chest 

The point at which pressure v-ill cause this injurv 
IS located one inch above the clavicle at the 
posterior border of the sternocleidomastoid 
muscle The seventh and eighth roots maj be 
damaged m the same waj or by being stretched 
ov er the head of the humerus 

Case I Mrs E M G aged 43 married weight 133 
pounds mother of $ children enl red the hospital on 
No ember a 1026 bccau e of abdominal pain and 
menorrhaga F amination showed the fundus to V 
larger than no mal and revealed a mass in the right br a I 
ligament On November 30 11)26 the patient was ope 
at^upon andap nh>stercctomy and bilateral salping 
oophorectomy were performed for a tub -ovarian absces 
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the side or folded upon the chest There should 
he no pressure in the popliteal space when the 
patient is m the Trendelenburg position ind 
when using decplrendelcnburg especiallc as deep 
as IS necessarv for gjnecologic operations a suit 
able shoulder support should be used B> suit 
able is meant one that will not cause pressure 
upon one small area but which will e\enl\ dis 
tribute the pressure across the shoulders 

It is believed that the Eelter joke fills these re 
quirements \erj satisfactonh It was designed 
b\ Miss I elter operating room nurse in Dr W 
\V Chipman s Clinic at the I o\al Victoria Hos 
pital in Montreal and acknowledgments are 
made to him for permission to describe the \oke 
m this article 

The accompanjing drawings and photographs, 
are it is believed self exphnatorv (Figs 1-5) 
The joke maj be constructed of anv kind 
of wood The one made for this clinic is of 
birch carved to fit the shoulders heavilv up 
bolstered and encased in a rubber covering to 
prevent soakage from blood and vomitus It c in 
be made bv anv carpenter to fit practically anv 
modern operating table It is attached to the 
table bj two metal uprights which arc angled at 
(JO degrees and pass through metal cvlindcrs 
one of which is permanent! j riveted to the table 
upon each side A set screw is placed m each of 
these cjlinders and bv means of these the voke 
can be adjusted to tit anj length patient The 
space for the neck is cut in a gradual curve and 
measures 7 centimeters in its greatest width 
The yoke is 9 centimeters wide and g centimeters 
high Tins joke has been in use in this clinic 
since June ig 7 anclhasproved\er\ satisfactorj 
and as vet no postoperative pressure paraivses 
have developed 


COVCLUSIONS 

1 Postoperative brachial paraljsis is not 
common is usuallv temporarv but mav persist 
for years or indcfinitelj 

2 It IS usuallj due to pressure and is avoidable 
bj proper position of the arms proper position of 
the aniesthetist and bj a well fitting shoulder 
support when the Trendelenburg position is used 

3 The Eelter voke causing an even dis 
tnbution of pressure seems to be a most advan 
lageous form of shoulder support and being of 
simple construction can be made bv anv hospital 
carpenter 
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V \I ICOCLLE IS charactemcii In elon^i 
tion dilatation and tortuositv of the \eins 
of the pampiniform plexus the pcrmatic 
not mfrequcnth shann tin con iition with the 
remastenc and deferential \essels Svmptoms if 
present arepredominintlv those of sexual neuras 
ihenia Tor this reasm surgical treatment is apt 
t be resorted to in place, of common sen e \an 
t celt lb observed chietlv m \oung adults and in 
most of these it disappears svmptomaticalK at 
least b\ the time the patient is ^5 >eats old In 
private practice particularU of urologists |>a 
tients presenting svmptoms sufficienlK cvere to 
V arrant operation are rare perhaps one or two a 
vear On the other hand in large hospital vve 
haveconstantl> before us those seekin this opera 
tion a large number of \ horn lo so to fulfill cer 
tain plusital requirements for national ilcfensc 
rRani.iations (\rm\ Navv and Marine Corps) 
r local municipal departments (Fire Police etc ) 
Of the 300 cases of varicocele here reported from 
the Lrological Service of Bellevue Hospital one 
lourth fall in this categorv The hrge number of 
the e as>mptomatic ca c subjected to scemin ly 
needless surgers stimulated our studv and ob 
ervalions on all phases of varicocele among these 
joo cases are here presented 
Two tjpes of varicocele are recognized (a) 
{ ontaneous idiopathic or primar> and (b) sec 
ndar> Secondarv varicocele results from sper 
matic vein obstruction b> mtra abdominal tu 
nors most often of the kidnej but occasional!} 
large carcinomata of the pelvirectal region rarel} 
retroperitoneal tertoma or sarcoma Such vanco 
celes appear suddenl} on either side grow rapidl} 
to great size cause little di comfort ami ate 
usuall} presented b> elderl} patients bearing a 
palpable abdominal mass Pepper (16) cites a 
a e m w hich the sudden appearance of a varicocele 
heralde J a spindle cell renal sarcoma 6 months 
before this tumor v\as recoj,nized clinical!} 
White (22) saw an acute left varicocele of 6 
1 eeks duration disappear immediate!} upon re 
mova! of a p} )nephrotic left kidney I spectall} 
s the sudden appearance of right sided vancocele 
sug e live of abdominal tumor Vancocele of 
obstructive origin 1 readil} diagnosed when the 
patient is placed m the prone position when we 
note that the veins do not readil} empt} them 
F 111 U 1 lb 
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selves as in the primar} l}pe Removal of the 
olrttructing tumor mass constitutes the treatment 

Spontaneous varicocele is the ty-pe commonlv 
seen Usuallv the ctiolog} is obscure or unknoiin 
Undeniabl} age is a factor for while we had j 
cases 12 vears old and r case 59 vears old over 
<>o |)cr cent of our patients (Tabic I) were between 
the ages of 15 and 35 the period of greatest sexual 
potcntialitv \carlv all were unmarried and had 
1 pportumties for sexual relief inadequate to their 
dcsircb which erves lo perpetuate a constant 
genital congestion \buse b} sexual exce ses or 
masturbation mav also result m this condition 
Ih analo^} some g}necologists believe that such 
continuous congestion is a ckfmite factor in the 
production of varicocele of the ovarian pampmi 
form plexus (usuiUv left') which not mfrequentlv 
IS accompanied b} s>mptc'm 5 similar to those 
attributed lo taricocele \lthough most joun 
adult males are subjected to sexual influences con 
ducivc to chronic pelvic con cstion but r in 10 
develops varicocele Billroth (1) believed thi to 
I c dependent on a peculiar diathesis first effectm 
the vessel of the pampiniform plexus later those 
of the leg and rectum Pnma (17) has recentU 
suggested that varicocele is mercl} one manifesta 
lion of a generalized substan lard condition Such 
h}potheses do not explain unilateral involvement 
— over 00 per cent are left sided In this scries we 
found but on the right side alone 10 were 
bilateral 

I or } ears this left sided preponderance has been 
explained on the well known anatomical basis 
VIZ (a) the left testicle hangs lower than the 
ri ht (b) the left spermatic vein IS longer and (c) 
empties mlo the left renal vein at right angles and 
posses es either no valve or at least valves which 
arc inefTicient lo support the spermatic column of 
blood On the right side the vein 1 sli hth 
shorter empties directl} into the vena cava at an 
acute angle and there po sesses efficient valve 
\natomica! mensuration re eals the left sper 
mitic vein to be normally but i 5 to 5 centi 
meters longer than the right hence it seem more 
reasonable lo believe that the physico anatomical 
factors if any are soleU those of efficient valve 
function on the right side Vascular dy function 
IS more common in old men in whom varicocele 1 
rarely encountered but leg v aricosities and hxraor 
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1 I Infiltration and site of the inci inf n 
: lectomy The incisi n is made h i^l in Ih s turn and 
\tend someivhat above the level of the \te nal in uin 1 
•ing 

Ii 2 \(ter the funicular si eath ilh its remaster 
;ovenn„ has been exp sed the c rd which is stiU n its 
bed IS well infiltrated Injection made hi^h t ih 


1 r in Ulna canal vilt give a mo t sati facto y I lock 
anx the la 

I il, 3 Cxcision of the varicocele Attention is direct d 
to til transhxion ligature on the proximal venous stumj 
The di tal ligature end are left long so as to be utilized as 
ndicated m I igurc 4 The v as w ith its arter> and one or 
t V ins IS undi turbed 


rhoids are frequent Chronic constipation \\ iih an 
overloaded sigmoid obstructing the spermatic 
vessels has also been advanced as a cause but 
this condition also is charactcnsucaU> a disease 
of advancing jetrs Therefore while the actual 
cause 15 unknown it is certain that chronic pas 
sive genital congestion is a most important if 
not the underlying factor as is demonstrated 
by the rapid disappearance of most varicoceles 
with the assumption of the normal sck relation 
ship of marriage In other words marriage s>mp 
tomaticallv cures most varicoceles 

r\THOLOG\ 

Venous tortuosity and dilatation form the 
pathological picture m the early stages Later 
fatty atrophy endophlebitis and not infrequently 
phlebolith formation ensue Connective tissue 
hyperplasia between the distended vessels accom 
pames the congestion Jloderate varicosities do 
not involve the testicular blood supply but with 
more extensive vascular changes the testicle cir 
culation may be impaired and atrophy of this 
organ result (7 limes in this senes) Testicle 
changes are those of fatty degeneration followed 
by atrophic sclerosis It has been stated that 
with dilatation of the veins about the nerves 
there is an associated periphlebitis and neuritis 
accounting for both testicular pain and atrophy 
Anatomically three v enous groups are recognized 
m the spermatic cord the anterior having in its 
midst the spermatic artery is the first to be 


affected and constitutes the mam body of the 
varicocele mass the middle or those surrounding 
the VIS deferens and the posterior passing up 
ward from the tail of the epididy mis Occasionallv 
in old men varicocele of the posterior group 
involving particularly the tail of the epididymis 
results in sclerosis of the lower pole of the testicle 
\Vc have not recognized such a case 

SWIPIOilS 

Acute varicocele may follow violent strain and 
is usually accompanied by sev ere local pains We 
have seen it three limes 

Otherwise the onset is gradual many patients 
bearing vancocele are totally free of symptoms 
even though the lesion be of considerable size 
Too frequently the symptoms are those of sexual 
neurasthema viz marked depression nervous 
ness headache lack of concentration impotence 
vasomotor disturbances characterized by pallor 
cold moist hands or occasional flushes andlastlv 
but perhaps most important an irrepressible 
anxiety complex or fear of either a defective gen 
ilal apparatus or the loss of sexual function 
These and a variety of generalized aches and 
pains out of all proportion to the objective find 
mgs are common Such patients usually displav 
marked modesty on examination and complain of 
tenderness of the testicle and cord on manipula 
tion 

Of uncomfortable stimuli produced by vanco 
cele the most frequent is a dragging sensation 111 
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the te tick oft n referreti t the corJ groin 
1 \ er leJt ab lominal qua Irani left lumbar regu n 
ei igastnum oralon the haft fthcjunis A I w 
„raie achin testicle pain nn\ I c constant some 
limes aggravate I b\ standin walkm or work 
mg Tv 0 f our patients [one a skating instruc 
t^r'") had to give up their custjmarv cmplovment 
because of extreme pain In two ihcrs the pain 
\ as referred to the epigastrium froducin re 
peated attack of nauseam one Curioit 1\ 12 fa 
tients allege 1 their sv mpt mis to 1 » aggrav ated 1 \ 
warm veather — avas dilatatun 1 cmg probablj 
the explanation ‘scrotal burning after defxcali n 
in one case and burning in the testicle in tw 
in tanc are haracteristicallj the sample ms of 
neurotics One hundred twentv eight sought 
jperation to fulhll certain phvsical requirements 
fir civil service armv etc fraclicallj all of 
whom ere asvmpt mitic manv ignorant of the 
le ion until apprai'^e 1 if its presence b\ the 
e imining ihi er 
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3 
9 

Objectivclv one iw tes a relaxed scrotum a 1 w 
hanging left tc tide with the outline of the tor 
tuous veins often \i ible against the scrotal wall 
lalpation discloses the tj^iical bag of worms 
feelin^ which can be confused with no other 
lesion cxccft rarclv omental hernia At times 
small phlclxiliths are encountered The te tide 
xcasionallj shows atrophj noted b> some with 
incKicntc as high as 11 tier cent ( 17 ) in our series 
a irillc over i per cent (Table II) Scrotal varues 
arc also found sometimes focu inj, attention to 
the accompany in„ varicocele b\ their pre enceor 
b\ rupturing as m one case of ours Vances of 
the wall ma> al o induce annojing scrotal itchin 
\ thickcne J cpuhdvmis is a common finding and 
whether it i associated with the chronic conge 
non )r results fr)m infection is not known 

DI VGVObIS 

Omental hernia is perhaps the onl> condition 
a[)t to be confii ed with varicocele and wc ma> 
rule thi >ut bv having the patient lie down and 
noting thecmpt>mg of the scrotal veins \hn er 
IS place I over ih external in uinal nn and 
when the patient rises the omental hernia will be 
held back while the vein again fill Manv varico 
ctles are associated with mguma! hernia (40 

lime in this senes) but the presence of the latter 

should not make iliagnosis difiicult Hv diocele of 
considerable sire ma> obscure the varicocele 

Most men lose their varicoceles after mama e 
I arelv does the lesion persist althou h sometimes 
I rogressue enlargement continues terminating 
p rha[ III attx ph} of the tc tide 
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appear after a period of jears and that most of 
the men complaining of varicoceles are neurotics 
and are not relie\ ed by operation 
We recently confirmed Bloodgoods obser\a 
tions m a study of a group of 150 men under ao 
years of age and another group of 150 over 50 
years of age We found that of the first group g 
had moderate sized varicoceles in 4 of whom the 
lesion produced 5>mptoms Of the group over 
jears 4 had anatomical varicocele none com 
plained of symptoms and 6 gave a history of 
having suffered with varicocele in early life but 
stated that the condition had since disappeared 
None of these 6 had been operated upon 

Bloodgood and later Douglas (8) pointed out 
the s vere complications which may result from 
varicocelcctomj — hrmorrhage infection cptdi 
dymitis hydrocele and mostparUcularl> lossofa 
functionmo^ testicle by atrophy — all presumably 
to no benefit In a careful follow up m 106 of 
cases operated on for Army enlistment Douglas 
found but 48 per cent normal after a postoperative 
intermission of many months per cent had 
hydrocele and 4 had atrophy With this cheerless 
anticipation one considers surgical treatment 
Therapeutically as w ell as cUnicallv three tjrpes 
of varicocele are recognized The first type 
asymptomatic varicocele whether large or small 
IS best left alone wnce operation frequentlv m 
duces numerous subjective symptoms leading 
ultimately to a definite neurosis Most of these 
patients are unaware of the lesion until it is 
demonstrated by an examining phvsician Most 
of the 128 cases operated on at Bellevue for 
enlistment or civil service fell in this class these 
patients are operated on against one s better 
judgment The second type denotes its presence 
by scrotal enlargement and a feeling of weight or 
a dragging sensvtion either m the »;crotum (lesti 
cle) or referred to the cord groin loin etc These 
cases are uniformly benefited bv operation and 
constitute the type m which operation is defi 
mtely indicated fhe majority of varicoceles fall 
in the third group — those which are small vet 
which may be the determining cause of a sex 
psychosis progressively undermining both mental 
and phy sical stamina These patients are a serious 
problem their svmploms and reactions are char 
acteiisticaWy alike Anxietv regarding the integ 
nty of their sex apparatus is their first concern 
Not infrequently they plead for an operation but 
m the same breath refuse to giv e their consent for 
fear of surgical injury to the testicle They are 
entitled to not a little patience on our part and an 
explanation of the origin and mechanism of van 
cocele w ith the assurance that the condition is not 


TtBI-E III — ASSOCIATED SORGIC AL CONDITIONS 


C di C 

Hernia 

Left 40 

Bilateral 14 

Scrotal vancos S 

Hydrocele 

left 4 

Rii;ht I 

Stricture urethra i 

Spermatocele left i 

Movable n ht ttsticle i 

Circumcision 23 


a serious one and that after marriage it w iH prob 
ably disappear Patients who are refu'^cd or who 
refuse operation easily fall prey to the charlatan 
or unscrupulous practitioner who encourages the 
patients notion that varicocele will cause lost 
manhood 

At Bellevue Hospital we operate perforce on 
many of these varicocele neurotics They will not 
help themselves and if not operated upon allow 
themselves to progress to an iH fate 

We do not operate on asvmptomatic patients 
however unless they have been sent in bv sur 
geons of the various municipal departments par 
ticularly the fire and police departments A short 
time ago we addressed a letter of inquiry to the 
chief surgeons of these departments to ascertain 
the rationale of operation in these aavmptomaUc 
cases No reply has been received to date To a 
similar inquiry Surgeon General E R Stitt 
U S N answered It has> been our experience 
m the Navy that it is not the large v ancoceles that 
cause symptoms but rather the small ones ami 
they arc usually associated with neurasthenia or 
hypochondria Such patients repeatedly apply for 
treatment until the condition constitutes a dis 
ability for efficient service * * It has been my 
custom as Surgeon General when candidates for 
the Academy have been rejected because of van 
cocele causing symptoms to advise against opera 
tion and m most cases this defect is waived unles 
it IS associated w ith certain other disqualify mg de 
feels It IS of course realized m the case of 
enlisted men that it may be a convenient excuse 
for malingering Lieutenant Colonel J V Siler 
of the Surgeon General s Office WarD partment 
replied Varicocele is not a bar to enlistment or 
commission unless it be large or painful An 
enclosed tabulation indicated that m the Armv 
8 736 days of hospitalization were caused by van 
cocele from 1922 to 19 6 inclusive further evi 
dence that the condition merits serious considera 
tion 

Operation is mdiLated then m ca^es of large 
varicocele causing symptoms — particularly tho c 
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of tvejght or drag— in vhich atroph\ of the tcstide 
IS feared Operation is indicated in the third 
group — the small \ aricocele w i th s> mptoms out of 
all proportion to the objectue findings— oni> if 
correction of sexual h>giene is hopeless psycho 
therapx has failed or the t\ earing of a suitable 
scrotal suspensorv has gnen no relief In the 
German ^rm\ (23) operation is performed onlv 
when a suspensory fail to relieve Sanford (10) 
cites as other indications for operation absence or 
disease of the opposite testicle complicating her 
nia or hvdrocele of the same side a historv of 
recurring phlebitis thrombosis spontaneous rup 
ture or calcareous condition of the veins 


OPER \TION 

In most cases local antesthesia is the anxs 
thetic of choice An excessively neurotic patient 
ma\ demand general anxsthesia as occurred 6 
times in our senes In some of our earlier cases 
complicated by herniotomy general anxsthesia 
was given but we now do these under regional 
block ^ 

While I have had no experience with the pro 
cedure others have found that resection of the 
scrotum for varicocele neither cures nor relieves 
since the remaining sac containing the heavy 
venous mass soon attains its former size 
Subcutaneous li ation devised by the elder 
Reyes {14) relieves varicocele detains the patient 
in bed but a da\ or so but does not relieve pain 
Moreover it is a blind procedure not without 
danger of trauma and hamorrhagc and at present 
IS rarelv employed 

For novelties m varicocele operations one must 
look to the European surgeons The underlymg 
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principle m most of these procedures is ample sus 
pension of the testicle thus relieving thevasof the 
weight — the cause of most of the pain more par 
ticularly cord pain This suspension is brought 
about by various methods as for instance trans- 
verse suture of a longitudinal incision of the 
cremasteric fascia (19) or deviation of the course 
of the spermatic cord by (a) (14) creating a new 
and higher internal inguinal ring or (b) suspend 
mg the cord through a fascial flap in the external 
oblique — all without excision of spermatic ves 
sels (21) Fionni combined excision of the sper 
matic veins with eversion of the tunica va malis 
and suspension of the testicle to the pillars of the 
external ring Amorosi (i) and Jacob (13) also 
described orchidopexy the operation of the latter 
differing m minor details from that devised bv 
Vincent at about the same time (1918) on the 
Urological Service at Bellevue Hospital This 
remains to the pre ent our standard pro edure for 
varicocelectomy \ mcent s operation is recorded 
onU by Keyes (14) Thefollowin is a description 
of the method 

After novocain infiltration (Fig i) a low hernia 
incision exposes the external ring and the emerg 
mg spermatic cord Further cord infiltration 1 
usually advisable at this point (Fi 2) The 
vessels are exposed bv a longitudinal incision 
through the cremaster and the funicular sheath 
The anterior vessel are separated from the defer 
ential group as high as the external rin and do vn 
to a point which when raised to the level of the 
external ring will elevate the testicle about 2 
centimeters higher than It normally han s These 
mobilized anterior veins — constituting the main 
body of the varicocele — are divided between 
clamps (Fig 3) and each is tied securely with a 
transfixion ligature at least i centimeter from the 
cut end so that the ligature will not slip off The 
ligature of the proximal stump is cut short and 
this part 15 dropped back into the inguinal canal 
where it retracts from sight On the other hand 
the ligature on the distal stump is left at least 6 
uches long The intercolumnar fascia is now di 
vided and with a knife handle or grooved director 
a path IS burrowed underneath the external 
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oblique to a point opposite the internil inguinal 
ring The long ends of the ligature each threaded 
on a blunt or aneurism needle are introduced into 
the inguinal canal under guidance of the director 
or knife handle and at a point opposite the internal 
ring are separately pushed through the aponeuro 
SIS of the external oblique They are then tied 
over the few intervening strands of aponeurosis 
(Fig 4) The tying of this ligature pulls the distal 
stump up into the inguinal canal thus elevating 
the testicle about 3 centimeters higher than its 
usual lev el and relieving thevasof all tension The 
wound IS closed without drainage 

We then apply the Bellevue scrotal suspensory 
(5 6) This dressing affords both testicle splinting 
and suspension until the upper portion of the 
elevated venous stump becomes partially fibrosed 
to Us new inguinal position Unless this support 
IS applied there is likely to be slipping of the 
suspended organ even though chromic suspension 
sutures are employed This method was followed 
398 times in this series In the remainder the 
generally used end to end ty mg of stump ligatures 
after venous excision was performed Five days in 
bed postoperatively usually suffices the avenge 
period of hospitalization m uncomplicated cases 
was 6 4 days 

We are careful in performing vancocelectomv 
to keep awav from the tunica vaginalis unless it is 
to be opened for hy drocele as trauma w ill increase 
the probability of subsequent hydrocele In ele 
vating the testicle if one carelessly pulls too hard 
the tunica vaginalis will not infrequently be found 
presenting in the wound an excellent position for 
traumatization 

COilPLIC VTIONS 

Hy drocele is the most common complication of 
varicocelectomy and as already indicated follows 
injury to the tunica vaginalis The specific gravity 
of such hydrocele fluid proves that it is not a 
transudate resulting from vascular disturbances as 
alleged by some Transudates are characterized 
by a low specific gravity r 002 to r 006 hv drocele 
fluid registers i 020 to i 026 or that of an inflam 
matory exudate — in these cases of traumatic 
origin Hydrocele as a sequela of operation for 
varicocele was found in 39 per cent by Douglas 
(8) 30 per cent by Bloodgood (4) and 23 per cent 
by Corner (7) We have been able to follow per 
sonally but 42 patients in this senes Of these 4 
developed hydrocele were moderate sized (esti 
mated at 5 ounces) the others were small (15 
cubic centimeters) 1 erhaps our small number of 
hydroceles following varicocele operations is ex 
plained by the care employed to operate m the 
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Anxstbesia 

General 

I 

Local 

470 

Type of operation 

End to end 

:o2 

Suspension and excision 

398 

Scrotal r section 

2 

Additional operations 

Hydrocele 
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Hernia 

46 
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Complications 

Infection 

Supe ficial 

55 

Deep 

34 

Hxmatoma 
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Epididymitis 

Acute 

I 

Subacute 

4 

Cut vas 

I 

Venous thrombosis 
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Slipped Iit,ature with severe retroperitoneal hcemor 
rhage i 

inguinal region and to avoid trauma of the tunica 
vaginalis 

Atrophy of the testicle is with one exception 
the most serious complication In the 42 cases 
followed I a medical student showed marked 
atrophy 2 showed moderate atrophy Bloodgood 
m studying herniotomy with resection of the 
veins found atrophy in 15 per cent of 6r cases 
without resection m 1 case m 109 Corner ^und 
the testicle smaller after operation m 21 per cent 

Haemorrhage may be the most serious complica 
tion as in one of our cases A boy 0 years old 
complaining of scrotal enlargement and testicular 
pain for 10 years was operated on by amemberof 
the house staff who performed the routine vanco 
celectomy with suspension of the testicle Fifteen 
minutes after returning to bed the patient found 
his scrotal dressing soaked with blood He was 
returned immediately to the operating room and 
given a general anesthetic The wound was re 
opened and it was seen that the bleeding came 
through the external ring but the source was not 
disclosed until the lateral abdominal wall was 
widely opened and the peritoneum pushed back 
This revealed the freely bleeding and greatly 
retracted proximal venous stump from which the 
ligature had slipped After a ligature had been 
properly applied and a large amount of blood had 
been evacuated the wound was closed with dram 
age The patient promptly developed a deep 
infection which for some time was most threaten 
ing but eventually healing was completed Free 
and speedy retroperitoneal exposure is required m 
such ca'ses Fagge (9) reports a similar instance m 
which slower bleeding produced a flank mass with 
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fever It was (Jngno ed as a livpernephroma but 
exploration enabled evituation of over 6o ounces 
of retroperitoneal blood clot with uhimate heal 
mg Localized h-cmatomata from v ound bleeding 
are usually not alarming although we saw one 
which exien led suprapubicalK fvr ^ inches down 
alon*^ the penis enlarging this organ to thnee Us 
normal size and into the scr turn where Us size 
leman Ic lev acuati ^n 'Cental resection for super 
ticial varices in aJ litnn I v aricocclectomv with 
suspension in two cases was f llowed b\ scrotal 
hxmatoma one case rcquirin„ evacuation of 
the clots Scrotal resection IS rarelv if ever m 
dicated 

Infection often follow s bke iin^ Deep infection 
usuallv associated with hxmatoma followed oper 
ation in j4 of our cases One wiselv avoid han 
dling the skin in performing van oteleciomv as it 
is practicall) impossible to sterilize the skin of the 
scrotum an 1 lower groin 

Postoperative itwluration is frequentK noted 
but nice attention to hxmostasis will ob latc most 
of this Skillern ( o) devised an operation said to 
eliminate induration— a complete resection of the 
anterior veins from the internal inguinal ring to 
the testicle without disturbing the vas m us bed 

Acute tpub lymitis followed operation in 3 da>s 
in I case subacute epididvmitis developed m 4 
others Once the unidentified vas was accidentall> 
cut but It was immcdiatel) sutured \enous 
thrombosis vas noted once In a case of Ke>es 
(15) several surgeons failed to make the diagnosis 
of pampiniform plexus thrombosis because never 
having felt such a thin" before the> were unwill 
mg to permit their lingers to make the dia^^nosis 
removal of the clotted veins was followed bj good 
result 

Testicular pam was complained of bj 3 of the 42 
follow up cases In one a suspensor> broUj,bt 
relief m another the discomfort v as noted m hot 
weatheronl} OfpatienlsfollowedbyBame> (2) 
36 per cent still had pam 27 per cent had a sex 
neurosis and 15 per cent sufTered a recurrence In 
our series re operation was performed m 9 cases 
ongmallj operated on elsewhere We are not 
aware of recurrence but if we were able to follow 
more of our patients probably many more compli 
cations and undesirable sequela? could be recorded 
However this operative procedure as used at 


Bellevue has proved far superior to other methods 
more commonly emploved and because it does 
uniformly relieve testicular pain and dra which 
are the chief symptoms of varicocele we believeit 
to be the technique of choice 

SUMVIVRV 

The etiolo y of varicocele is not clear but in 
most cases varicocele is associated with chrome 
genital congestion induced by faultv sexual h\ 
giene Of the 500 cases here reported 9 of every 10 
were between 15 and 35 years of a e \dvancin 
years or marriage symptomatically cure most 
varicoceles The rij,ht side is but rarely involved 
If the lesion is large and of lonj, standin testicu 
lir itrophv is frequently observed The ba of 
worms fcclin" elicited on palpation of the pampi 
niform plexus establishes the diagnosi Cimicallv 
and therapeutically three tvpcs of varicocele are 
recognized (i)asymptomaticvancocelc ofwhich 
the patient is unaware The e arc best leftalone 
(2) Moderate or large sized varicocele Its pres 
ence IS denoted anatomically bv scrotal enlarge 
meni and symptomatically by afcelm ofwei ht 
pam or a dragging ensalion either m the testicle 
or referred to the cord groin or lorn Operation 
benefits these case (3) Small varicocele which 
causes symptoms ilisproportvonate to the objec 
tive findings Most varicoceles arc of thi third 
type The patients arc broadlv grouped as sexual 
neurasthenics Tliey are best treated by the 
mstituiion of common sense sexual and physical 
hvgienc A scrotal suspensory will relieve many 
In this type of patient operation i usually un 
satisfactory as the symptoms persist after oper 
ition 

1 he suspension operation devised by \ incent on 
the Ufolo ical Service at Bellevue Hospital is the 
procedure of choice because it uniformly relieves 
pain and testicle drag and postoperative sequels 
are minimal HvdroccJe and atrophy of the tes 
tide arc the most frequent postoperative compli 
cations Il'cmorrlnge from the spermatic vessel 
may be most serious It should be remembered 
that the tunica vaginalis may be injured without 
presenting itself in the operative field and care to 
operate high on the cord with a minimum of 
manipulation will do much to dimmish the inci 
denceofpostvancocclectomy hydrocele Atrophy 
follow operation in a moderate number of ca es 
hmploymcnt of transfixion suture about the re 
sected spermatic cord vessels will eliminate severe 
hxmorrhage Mter operation testicular support 
is very essential for at least ro days The pa 
tient IS usuallv conf ned to bed onU for from 5 to 
7 davs 



CAMPBELL \ARICOCEXI- A STUDY OF FIVE HUNDRED CASES 


565 


BIBLIOGR \ni\ 

1 AiioROSi P Radical cure of vancocck with or hio 

pe\j Pohchn scz prat 1922 xeit 1621—1625 

2 BmlNEY J D Varicocele an analysis of 403 cases 

Pub Massachusetts Gen Hosp jqio lu 335 

3 Bilirotu Quoted by White and Martin Genito 

Unnarv Surp-erv Philadelphia J B Lippincott 
Co rgiS 367 

4 Rloodcood J C Warning a ainst op rating for 

varicocele on applicants for enlistment registrants 
for selective draft and soldiers J lennessec M 
Ass iptS X 469 

5 CviirBElL M r Treatment of acute epididymitis 

Ann Surg 1927 Lxxxvi 577-590 

6 CoLLiNGS C W Scrotalbandages J Urol 1922 11 

7 CoBVTR Ligation of the spermatic artery m the 

operation for varicocele Lancet jpii 11 1094 

8 Douglas John Results of varicocele operauon J 

Am M Ass igai Lxxvi 716 
g IagceCII Retroperitoneal hematoma after radical 
cure of inguinal hernia and varicocele Bnt J 
Surg 1920 vu 342 

10 rioRXNt E Clinical and experimental contribution to 
treatment of varicocele Policlin sea prat 19 4 
xxxi 119s iigS 

1: iBASLT L Surgical treatment of varicocele 
Zentralbl f Chir 1925 lu 24S3- 484 


12 ISNVRDi L Operation for varicocele Without injury to 

the spermatic cord or scrotum Zentralbl f Chir 
rp I xlvm 1382 

13 Jacob O Surgical treatment of varicocele Rev de 

chir 1919 Ivn 352 

It Krvrs E L Urology NewAork D \ppkton 8. 
Co 1924 7SI 

ic Idem Personal communication 

16 Pepper O H P Ne lect of onset symptoms varico 

cele as first si n of sarcoma of kidney Med Chn 
N Am 1926 X 29-36 

17 Prima C Treatment of vancocele Zentralbl f 

Chir 19 5 In 2244-2245 

18 Qu^ftu Quoted by Uhite and Jfartin Genito 

Urinary Surgery Philadelphia J B Lippincott 
Co 1918 36S 

19 SvVFORD II I Vancocelc Cabot a Urologv Phila 

delphia Lea^Icbigei 1918 4S4 

20 Slillfrn P j Jr Consideration of varicocele opera 

tion and avoidance of postoperative induration 
Ann Surg 1920 Uxn 508 

21 Tuescb P Treatment of varicocele by excision 

Lancet 19: 1 59 
2 White Bnt M J 1914 n 177 
23 WoLP Erf shrunken mit der von NiUon an^, gebenen 
modifikaiion der Marathschen Vankosclenopera 
tionen Deutsche med Wchnschr 1012 xxxviii 
929-1932 



SURGERY CiNECOLOGl AND OBSTETPICS 


■;64 


TABLE MI — FOriOU UP CLINIC 

C 

H>d 1 4 

Ai phy 

Go d It j6 

R ence 

O al p I 

fever It was diagnosed as a hvpernephroma but 

exploration enabled evacuation of over 6o ounces 

of retroperitoneal blood clot with ultimate heal 
ing Localized hxmatomata from wound bleedm 
are usually not alarming although we saw one 
which extended suprapubicalK for 3 inches down 
along the penis enlarging this organ to thrice its 
normal size anJ into the scrotum where its size 
demanded evacuation Scrotal resection for super 
ficial varices in adlition to varicoceleciomv with 
suspension in l\ o cases was f llowed b\ scrotal 
hxmaloma one case requnino evacuation of 
the clots Scrotal resection is rarely if ever in 
dicated 

Infection often follows bleeJing Deep infection 
usuallv associated \ ith hxmatoma followed oper 
ation in 34 of our cases One wisely avoid han 
dim" the skin in performing varicocelectomy as it 
IS praclicallv impossible to sterilize the skm of the 
scrotum and lo\ er grom 

Postoperative induration is frequently noted 
but nice attention to hxmostasis will obviate most 
of this Skillern ( o') 1 vise! an operiiion said to 
eliminate induration— a compl tc resection of the 
anterior veins from the internal inguinal rin„ to 
the testicle without disturbing the vas in us l«d 

Acute epidi Jvmitis followed operation in t davs 
in I case sul acute epididymitis developed in 4 
others Once the unidentilied vas was accidentally 
cut but It was immediately sutured Venous 
thrombosis \ as noted once In a case of Keyes 
(15) several surge ins failed to make the diagnosis 
of pampinif rm plexu thrombosis because never 
havin" felt such a thing before they were unnill 
ing t permit their fin ers to make the dia nosts 
Remo al of the clotted veins was followed b\ good 
result 

Testicular fain was complained of bv jof the 42 
follow up cases fn one a suspensory brought 
rebel vn an thet the discomfort was noted in hot 
weatheronK Of patients followed by Barney ( ) 
yO per cent still bad pain 27 per cent had a sex 
neur sis and 15 per cent suffered a recurrence In 
ur s nes re operation was performed in 9 cases 
on inalU perated on elsewhere Wc are not 
a are 1 recurrence but if we were able to follow 
m re f ur patients probably many more compli 
cation and undesirable sequel® could be recorded 
Ho e er this operative procedure as used at 


Bellevue has proved far superior toother methods 
more commonly employed and because it does 
uniformly relieve testicular pain and dra which 
are the chief symptoms of varicocele we believe it 
to be the technique of choice 

SUMM\R\ 

The etiology of varicocele is not clear but m 
most cases varicocele is associated with chronic 
gemtal congestion induced by faulty sexual hy 
giene Of the 500 cases here reported 9 ofeyery 10 
were between 15 and 35 years of a e Advancm 
years or marriage symptomatically cure most 
varicoceles The n^^ht side is but rarely involved 
If the lesion is large and of long standin testicu 
lar atrophy is frequently observed The ba of 
worms feeling elicited on palpation of the pampi 
niform plexus establi hes the diagnosis Climcall) 
and therapeutically three types of varicocele are 
reco<»nized ( i) asy mptomatic v aricocele of w hich 
the patient is unaware These are best left alone 
(r) Sloderaie or large sized varicocele Its pres 
ence is denoted anatomically by scrotal enlarge 
ment and symptomatically by a feeling of wei ht 
pain or a dragging sensation either m the testicle 
or referred to the cord groin or lorn Operation 
benefits these cases (3) Small varicocele which 
causes symiptoms disproportionate to the objec 
tive hndm" Most varicoceles are of thi third 
Upe The patients are broadly grouped as sexual 
neurasthenics They are best treated by the 
institution of common sense sexual and physical 
hvgiene A scrotal suspensory will relieve many 
In this type of patient operation is usually un 
satisfactory as the symptoms persist after oper 
ation 

The suspension operation dev ised by \ incent on 
the Urological Service at Bellevue Hospital is the 
procedure of choice because it uniformly relieves 
pain and testicle drag and postoperative sequel® 
are minimal Hydrocele and atrophy of the tes 
tide are the most frequent postoperative compli 
cations Hmmorrhage from the spermatic vessel 
may be most serious It should be remembered 
that the tunica vaginalis may be injured without 
presenting itself m the operative field and care to 
operate hi^h on the cord with a minimum of 
manipulation will do much to dimmish the mci 
denceofpo tvaricocelectomy hydrocele Atrophy 
follows operation m a moderate number of cases 
Employment of transfixion suture about the re 
sected spermatic cord vessels will eliminate severe 
hiemorrhao \fter operation testicular support 
IS very essential for at least 10 days The pa 
tient IS usuallv confined to bed onlv for from 5 t 
7 day 
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Co X924 

15 Idem I ersonal communication 

16 Pepper O H P Nejectofon et symptoms varico 

ccle as first si n of sarcoma of kidney Med Clm 
'V Am tgz6 x 29-36 

I Prdia C Treatment of vancocek Zentralbl f 
Chir 1933 III 2244-2 45 

18 QcLnu Quoted ly WTjitc and Martin Cemto 

Urinary Surgery Philadelphia j B I ippincolt 
Co 1918 56S 

19 SvvPoRo H L \ancocek Cabot s Uroloj^ Ihila 

delpbia Lea K Febigcr 1918 484 

20 SkaiERK P J Jr Consideration of vancocek opera 

tion and avoidance of posloj erative induration 
Ann Surg xg o Uxii 50S 

21 Turmfr P Treatment of vancocek bv excision 

Lancet 191 1 759 

32 WttiTF Bnt M j 1914 11 177 

33 WoiE Erfahnin en mit der von Nil on anj,e„ebenen 

modifkalioi der Marath chen \ arikozeknopera 
iioncn Deutsche med Wchnschr 191 xxxviu 
919-1933 
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nostic purposes This procedure uill not be 
useful unless pathologists recognize the \alue 
and the proper method of making fresh tissue 
CTaminations Tissues must be fresh and un 
fixed the\ ma> be frozen and sectioned with 
a microtome or sectioned with a razor the 
latter ginng thicker and not as satisfactory 
preparations Frozen sections should be 
stained with Unnas or Terry s polychrome 
mcthjlene blue by immersion in the stam 


Pazor sections should be painted only on one 
THE CANCER CELL IN' GEVCRAL Sections made by the latter method 

PR^CTICP nptdij fade but are satisfactory if a micro 

T he most outstanding conclusion at the tome is not available The technical method 
last InternationU Conference for the however is not the important part of making 
Control of Cancer was that cancer must a diagnosis it is merely a means of saving 
be recognized in its earlie t stages if it is to lime Know ledge of detail of the morpholof^ 
be cured by present methods The chief func of normal regenerative and neoplastic cells 
tion of the American Society for the Control as seen with an oil immersion lens and wide 
of Cancer and an important activity of the experience m checking pathological against 
American College of Surgeons is the education clinical data are the essential qualifications of 
of the public and the profession in the early a properly trained expert diagnostician of tis 
recognition of cancer sue Fixed and embedded tissues will not 

The gradual average reduction each year in serve in the cy tological study of fresh tissue 
the size of neoplasms as they are seen m some Malignant cells have detinite morphological 
of the larger clinics proves that popular and and volumetric characteristics which distm 
professional cancer campaigns arcyielding the guish them from adult and regenerating cells 
desired results Coincidental with such reduc These characteristics can be seen only in the 
tion m size has come the increasing difficulty fresh unfixed condition with an oil lens The 
of dilTerential diagnosis Statistics show that old histological criterion the penetration of 
clinicians are making a smaller percentage of the basement membrane does not represent 
positive clinical diagnoses of malignancy the earliest stage of malignancy although it 
These two facts the reduction in the size of might be the arbitrary criterion for naming a 
neoph ms and the increasing difficulty of di lesion cancer malignant cells actually exist 
agnosjs demand professional attention and before the invasion of tissues and although 
will probably be met by exploration and they mav not be called cancerous they are 
biopsv examination of tissue by exasion if indistinguishable morphologically from cells 
not incision of the tumor for chmcal diag which all pathologists call cancerous These 
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cells arc seen in the tubules and frequently 
outside the tubules in the breast in borders 
of chrome gastric ulcers and m the uterus 
In the absence of any specific serological test 
or skin reaction for cancer the presence of 
these cells is the best means of making earlj 
diagnosis Their presence as an indet for 
radical or extensn e remo\ al of an organ or the 
tissue containing them is more consera alive 
and more definite than the past clinical 
criterion 

If therefore patients are to be urged to 
take early heed of all lesions and to submit to 
exploration and biopsj c must be prepared 
to recognize these early changes in cytology 
Pathologists must become farmliar 'aith fresh 
tissues and be prepared to render immediate 
service to surgeons so that the patient may 
have the benefit during the operation of early 
biopsy reports It is onls m this manner that 
the medical profession can properly react to 
the public s response to cancer propaganda 
centered around early diagnosis 

William Carpenter MacCartv 

A CLINICAL APPRAISAL OF 
CHOLECYSTOGRAPHY 

C HOLECYSTOGRAPHA represents a 
distinct contribution to medicine for 
vhich the profession is greatly m 
debted to Graham and his co ^vorkers It is 
undoubtedly the best existing single labora 
torv test and promises to be as extensively 
utilized m the diagnosis of cholecystic dis 
e ise as roentgenoscopy in diseases of the 
upper digestive tract The method more 
over has been an indispensable procedure m 
present day research directed to the function 
of the gall bladder particularly to the 
mechamsm of its emptying concerning which 
there has been much disagreement Both 
dimcian and surgeon have welcomed its 


advent as they appreciate the superiority 
of visualizing methods of diagnosis How 
ever, there are certain definite limitations to 
the method of which both physician and 
surgeon should be cognizant Previous re 
ports without exception have been misleading 
in that diagnostic efficiency has been 
mated largely on the basis of a group of cases 
in which the gall bladder was removed be 
cause of a diagnosis of cholecystic disease 
from the cholecy stogram Diagnostic accu 
racy as high as gS per cent has been claimed 
The actual diagnostic value of the method 
can be determined only by a consideration 
of Its limitations and possibilities for error 
at the same time Before discussing these 
limitations it seems reasonable to assume 
that further progress is possible in this field 
only after the adoption of a common stand 
ard of what constitutes adequate gross and 
microscopic evidence of cholecystic disease 
It also seems reasonable to mamtiin that 
meticulous examination of a gall bladder 
may disclose departures from the normal 
resulting at times from a former transient 
and resolved inflammatory process which 
raav have left the viscus able to function 
normally and not give nse to untoward 
symptoms Pathological critena c in be made 
so conveniently elastic that any slight de 
parture from the normal could be made the 
excuse for removing the gall bladder when 
the operation was undertaken on the basis 
of a mistaken cholecystographic diagnosis 
Certain facts become readily apparent to 
those who have had wide experience with 
cholecystography First cases that afforded 
definite chmeal evidence of cholecvstic dis 
ease chiefly of calculous cholecystitis hy 
drops empyema acute subacute and gan 
grenous cholecystitis and obstruction of the 
cystic duct also invariably afforded positiv e 
evidence of disease in the cholecystogram 
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Second the clinical history and ph>sical 
examination after exclusion of the stomach 
and duodenum as the site of disease m many 
instances enabled the climcian to make a 
diagnosis of definite choIec>stic disease 
\enfied at operation in a little more than 90 
per cent In this group cholec>stographic 
examination would ha\e been superfluous 
except for snentific reasons Finally the 
high degree of cholecvstographic accuracy 
in cases xenfied surgicillv was probably 
more apparent than real Such cases were 
realij sifted out bj the cliniaan In other 
words with the exception of a small group 
of climcalK indefinite cases or those in which 
s\mptomi> were mild \vith evidence of cal 
cull m the choltc\btogram clinical entena 
rather than cholecvstograph> furnished the 
basi for diagno is and operation 
The limitations of the method are brought 
about b) \arious factors such as \ariation 
in the re ponse to the test in normal and 
pathological cases on repeated examination 
sanous sources of error both m technique 
and interpretation and frequent positise 
cholec>stographic evidence of disease in 
which there is absence or insufficient tlimcal 
evidence of it Positive errors are espcaallj 
seen m two climcal tjpes of case*; the as 
theme Msceroptotic nervous patient with 
gastnc subacidity or anacidity often asso 
ciated with a lowered basal melabohc rate 
and the patient with hyperacidity from what 
e\ er cause and especially one with duodenal 
ulcer On the basis of a large senes 41 per 
cent of the proved positive errors occurred in 
patients with duodenal ulcer in whom the 
gallbladder \a found objectively normal at 
operation What is more important there is 
i considerable number of cases in which 
holecvstogriphic data are negative and in 
wfucb dehmte symptoms and signs of chole 
\ tic di ea c are verified at operation in 


fact false negatives range as high as 25 
to 30 per cent This important feature has not 
been sufficiently stressed in the literature. 
The silhouette of the thickened diseased 
gall bladder itself may simulate the appear 
ance of the dye filled viscus thus misleading 
the inexperienced chmaan and surgeon In 
a sense this is a negative error A false nega 
tive response is highly possible m a gall 
bladder containing pure cholestenn or cho 
lestenn rich stones which are often found in 
normal appeanng thin walled gall bladders 
therefore causing httle change in the con 
centrating activity of the organ Such stones 
comprise almost 20 per cent of the total and 
negative responses are often seen althou h the 
history may be typical of hepatic colic 
It IS reasonable to infer that the intrav enous 
mode of administration of the dje is the more 
reliable Whether it is sufficiently supenor 
to replace the oral method which is far 
more convenient to admimster and less un 
comfortable to the patient has not as yet 
been determined Both methods have their 
enthusiastic proponents Undoubtedly under 
certain circumstances especially in cases with 
anacidity and hyperaadity a repetition of the 
test by the intravenous method in doubtful 
cases is indicated Ordmanly a repetition of 
the oral method should suffice Champions 
of the intravenous method should remember 
however that the negative cholccystographic 
response is the least reliable of all signs and the 
silhouette is inten ified by this method 
Cholecystography is essentially a test of 
function and not of disease a fact recently 
conceded by Graham The identification of 
the stones as shown by negative shadows is 
the chief exception At the present stage of 
development cholecystography should not be 
rehed on to the exclusion of other data to af 
hrm or reject the presence of a diseased gall 
bladder George B Eustlrman 






MASTER SURGEONS OF AMERICA 


THLOPHn US PARVIN 

T HEOPHILUS PAR'V in probably the most classic'll philosophical con 
tnUutor to the htcratuTe of obstetncs and gynecology Amenca has e\ er 
knonn -was born in March 1829 at Buenos Aires Argentina where his 
father the Re\ Theophilus Parvin was stationed as a missionary His mother 
was the daughter of CTiSdr Augustus Rodney attorney general of the United 
States under President Jefferson She died when he was two weeks old and his 
father brought the child back to this country The father died howeier when 
young Theophilus w as 7 

Panin entered LaFayette College at 12 and finished bis academy career in 
the Uniiersity of Indiana in 1847 He studied Greek and Hebrew at Princeton 
received his master s degree in 1850 at the age of 21 and the degree of doctor 
of medicine from the University of Pennsylv amain 1852 For 2 y ears he shipped 
as surgeon on a line of packets between Philadelphia and Liverpool He filled 
successively the chairs of matena medicaatOhio Medical College 1854 to 1864 
of obstetrics and diseases of women in the University of I ouisville where he 
remained until 1869 of obstetrics and diseases of women at Jefferson Medical 
College Philadelphia from 1883 until his death m 1898 Dr Parvin showed his 
versatility in accepting the post of house surgeon of Wills Ey e and Ear Hospital 
in Philadelphia immediateU upon his graduation 

His writings attracted attention and he was besieged with offers of editorship 
of medical journals In conjunction with Roberts Bartholow who was with him 
on the faculty of Ohio Medical College at Cincinnati Parvin edited the Ctn 
ctmiati Journal oj Medicine which is now in charge of Dr Charles L Bonifield 
In 1866-7 and in 1868-9 edited the Western Journal of Medicine with David 
1 andell of the Univ ersity of Louisv die he was co editor of the A merican I roc 
Utwner 1869-1883 

In going through the bibliography of the latter third of the 19th century 
one IS struck with the myriad of his contributions and the great variety of sub 
jects upon which Parvin wrote always with a style most entertaining and 
illuminating His textbook The Science and Art of Oostclncs which ran rapidly 
through sev eral editions w as marked by its accuracy and erudition and as w ell 
by the abundance of classical and modern references with which it abounded 
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He translated von Winckel s Diseases oj JJ omen from the German w ns a con 
tributor to Ashhurat s hnc\clopa:d%a oj Surger\ Sajous XJni irsal Medical 
Sciences the tmencan Textbook of Ohs'ctrics and the imertcan Textbook of 
Therapeutics 

He was successiv eh elected president of the Slate Medical ‘^ociet> of Indiana 
the \mcncan Medical \ssociation and the American Acadtmj of Medicine he 
was one of the founders and nn earlj president of the American Medical Ed 
itors ■^s ocintion and he was a founder and president of the Anicricin Gvneco 
logical Societ} the Philadelphia Obstctncal Societj nnd various other medical 
organisations 

In i8q he pte 1 1 I at the International Congress of Obstetrics m Brucsels 
In iSqo I hrst met him while he was chairman of the obstetrical section of the 
tenth International Medical Congress at Berlin where he was associated with 
Roch Esmarch I lav fair and Pasteur on a most notable senes of programs A 
long list ot honorarv fellowships in foreign societies is attached to his name 
The preserved cmtnbution to the then current medical literature comprises 
over one hundred and littv titles but these do not include all his writings He 
must be classed as one of the great men who have illumined the medical pro 
fession with their intellectual attainments His vigorous well chosen English 
was a delight Hi ch ical allusnns were al\\a>s apt In fact he was the cm 
bo liment of the erudition which pervaded all his writings through the thirty 
jears f ia6S 189S) of his active professional and teaching career 

Dr Uilliam H Parrish who wrote his obituarj for the American Medical 
Association said Theophilus Parvms career as the master obstetrician of 
America is familiar to the medical profession During the last quarter of the 
lOth centur> he ranhed undoubtedU among the greatest living authorities m 
medicine 

Hi textbook on obst tries was received enthusiastieall) b> students and 
phjsieians alike and occupied the relative position in obstetrics that Samuel 
D Gross monumental work did in surgerj that Sir Thomas Watson and 
Trousseau did m mejicine and Roberts Bartholow s Malena Mcdica did in 
therapeutics 

In 1889 Dr Parvin established the hrst obstetrical dime in Amcnca follow 
mg the method of von Winckel in Munich 34 cases were delivered without a 
maternal death In making a report of this enteipnse before the iNew Aork 
Academv of Medicine Parvin appealed to that organization to set the light to 
guide the profe sion making dinical obstetnes a part of the curriculum of the 
medical school of the countiy He urged that everj college which refused to 
take this step should be criiiazed b> common condign condemnation 

Three philosophical essajsof Parvin have come down to us in which a third 
of a centur> ago he anal>*ed problems which are toda^ of peculiar interest 
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These ^^ere on ' The Genius of Mediane”“ fhe Woman and her Physicim, ' 
and ‘ 1 he Casmstr> of Medicine The first w as based on Conte s definition of a 
science as ‘ Knowledge which enables us to foresee and foretell events ’ He said 
in substance Let anj case of common disease be examined b> half a dozen 
educated ph>sicidns and there would be m almost ever> instance an exact 
agreement as to the nature of maladx its progress and the means advisable to 
eliminate it or to shorten its course Fhe natural history of disease is so like 
an open book to the trained phjsician that he can m the majoritj of cases foresee 
and foretell it 

Parvm said that the student must not forget that the foundations of our 
science were hid bj Hippocrates the noble Greek and that it came not from 
the temple nor the gymnasium but from the laboratory of the physician 

In his oration on Woman Parvm sa>s Beauty is the common physical 
characteristic of woman age disease poverty suffering ignorance the plav 
of evil passions maj mar or destroj the beaut> not in a single individual onl> 
but in those deriving their origin from her Nevertheless this gracious gift is 
the general possession of the sex 

lo show the remarkable impression Dr Parvm made on his auditors bv 
the flight of his poetic tribute to the power of the beaut> m woman, I will 
quote the following incident I was astonished while speaking of his life be 
fore the Louisville Obstetrical Soaety m Icbruary 1927 to hear Dr William 
B Doherty now 85 > ears of age who was on the Taculty as an instructor when 
Parvm taught m the University of LouisviUt repeat from memorv the quotation 
from the twentj fourth ode of \nacreon the Greek poet wherein ht spoke of the 
gifts of nature to all that breathe the air of heaven some boon wreathed horns 
to the bull, the hoof of strength to the steed speed to the timid hare Then this 
apostrophe to w Oman 

To man she gave in that proud hour 
The boon of intellectual power 
Then what O woman* what for then 
M as left in Nature s Tteasurj ? 

She gave thee beauty — mightier far 

Than all the pomp and power of war 
Nor steel nor fire itself hath power 

Lihe woman in her conquering hour 
So be but fur mankind adores thee 

Smile and a world IS weak before theel 

The motive of Parvm in this address on woman was to emphasize the peculiar 
type of relation between the sexes and the delicacy needed in the practice of 
gynecologj md obstetrics as contrasted with other departments of mediane 

His greatest effort was m the essay The Casuistry of Medicine m which he 
show ed the problem w hich dominated all philosophy all science and its apphea 
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tion to art not onlj in the ordinary relations of life but to us specifically through 
the e\ olution in medicine from that of iCsculapius and Hippocrates down to our 
own myriad ot specialties— the problem of right and wrong in a debatable 
decision Of course Partin used the definition of casuistry as m its original 
application by the Jesuits in soKing the questions of conscience the interpreta 
tion pf ethical principles to questions of conscience and judgment He discussed 
man\ questions which today are still matters of contro\crs\ birth control the 
induction of abortion where be quotes Lev lev dura sed lev the right of the 
mother against the child if either is to be sacrificed the question of which phase 
of pre\arication constitutes hingin medicine which I re ident Fairchild of Oberlin 
f nllegc decided m hi da\ and Joseph Collins in ours has elucidated Many 
other points will appeal to every surgeon interested in medical history because 
as 1 ar in said tasuistrv is just as much to be applied to reasoning judgment 
and philosophy todav as it was in the beginning of history 

Dr Par\ in IS survived by asonDr Noble Parvin and a daughter Mrs James 
P Baker both living in Indianapolis To them as well as to the successors m 
the chair he graced in the various medical schools I am indebted for much 
of the personal data of this tribute to one of my ideals — Thcophilus Parvin 

Oeorce Clark Mosher 
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THE SURGEON’S LIBRARY 


OLD MASTLRPIECnS IN SURGERY 

By MFRFD brown AID FACS Ommiv 
flir GREVT SUPGEPA OP GU\ DC CH\ULIVr 


G uy DE CHAULIAC came into a world which 
W1S actively undergoing a period of recon 
struction in all its intellectual and economic 
phases The crusades were only thirty >eats past at 
the supposed time of his birth (1300) and the Its 
sons which they taught were being absorbed and 
were causing a readjustment in the mental concept 
of the relation of the individual to hfe and its rc 
sponsibilities The dark pall cast by blind faith m 
the dictates of medieval mystical monasticism was 
being rent asunder and the light of reason and Itarn 
mg gained from the pagan Saracen was peeping 
through to gi\c the European a sight of the ad 
\ antages of study and education on the one hand and 
of international trade through amicable commercial 
relations on the other This change had been going 
on gradually during the centuries of the crusades 
but It was not until the actual fighting ceased that 
the change in the ps>chologicdl reactions of the 
people WdS fully appreciated Nevertbele s the 
armamentarium so to speak which future genera 
lions w re to use to their great advantage bad been 
prepared The Universities at Salerno I adua 
Bologna Pans Montpellier and Oxford had been 
founded and the learning of the Ancient Greeks and 
the Arabian School was there to be taken advantage 
of by him who wished In addition to these general 
world conditions Guy d Chauhac had the op 
pottunity of cdrrjnng on the work of two great 
surgeons of his own country Jean 1 itard tdied circa 
1328) who had founded the College dc St Come and 
Henri de Mondcville (died circa 1320) who had been 
the famous professor of surgery at Montpellier 
Guy de Chauhac was born in the little hamlet of 
Chauhac about 1300 He received his first instmc 
tion in medi me at Toulouse and then traveled 
around Europe to the various medical centers to m 
crease his knowledge and experience His wander 
mgs earned him to Montpellier Bologna and Pans 
and possibly to Prague and at the end of this 
p nod having b come grounded in mediane he 
considered himself equipped to take up the study 
and practice of surgery In this he followed the 
dictates of his predecessor Henri de Mondcville and 
expressed his belief when he discusses the qualifica 
tions of the surgeon and laid down as one of these 
qualifications It is thus requisite in the first place 
that the surgeon be learned not onlj in the pnn 


ciplcs of surgery but also in those of medicine both 
m the theory and m the practice He also stress d 
the necessity for a knowledge of anatomy and w as 
for his time an excellent anatomist 

Cuys principal work was his Great Surgery so 
called because he is supposed to have written i 
LttlU Surgery but doubt has been cast upon his 
authorship of the latter and it has been attributed to 
another author The Great Sttygery was written 
when he was over sixty years of age and with th 
desire to pass his knowledge of the Surgerv of the 
ancients and the results of hvs own experience on to 
others He was then physician and canon to Pope 
Urban V as he had been to his ptedecesgors Clement 
V £ and Innocent VI He says he is writing the work 
also Paitlv for mvself as a sohee m my old age 
and to exercise my mmd and to you Messieurs the 
phy laans of Montpellier Bologna Paris and 
Avignon principally those of the Popes who have 
been my companions m the service of the Roman 
Ponliffs with whom I have been sustained m guard 
mg against mediocrity by listening reading and 
operating I will stale with a moderate abbreviation 
the principal things that the sages and wise men have 
spoken or written m many volumes of books on 
surgery Yfhereforc this book will be called the 
mvenVotv or coWettion kA Sutgtty 

Guy succeeded so well m his task that his work 
became the standard reference work and textbook 
in surgery for centuries and he was called the father 
of modem surgery IIis knowledge of hiS subject was 
marvelous and his ability to express this knowh d^e 
m clear and lucid style was unsurpassed though in 
actual contents the book is just what he tried to 
make It a review of the best there was m surg r\ 
Passed on m manuscript form for over a century it 
was first printed in 1476 and from then on until the 
seventeenth century 

In 1579 Laurent Joubert Chancellor of the 
University of Montpellier published the best French 
edition of Guy s surgery up to that time Joubert 
consulted all the printed editions and manv of the 
manuscripts and after many years study produced 
the volume the title page of which is shown It was 
printed at Lyon by Michel Estienne at the Stephanus 
Press following the then beginning cu tom of 
printing medical books in the vernacular Joubert 
however edited a Latin edition which was printed 
at Leyden six years Ktcr 
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OLD MASTLRPIECES IN SURGER1 


Bv AIFRCD BROWN 

niE GREAT SURGERA Of GUY DE CII\ULI\C 

G uy DI CHAULIAC came into a world which 
was actively undergoing a period of recon 
struction in all its intellectual and economic 
phases The crusades were only thirty years past at 
the supposed time of his birth (1300) and the ks 
sons which thc\ taught were being absorbed and 
were causing a readjustment in the mental concept 
of the r lation of the individual to life and its rt 
snonsibiliUes The dark pall cast by blind faith m 
the dictates of medieval mystical monastitism was 
being rent asunder and the light of reason and learn 
ing gained from the pagan Saracen was peeping 
through to give the European a sight of the ad 
vantages of study and education on the one hand and 
of international trade through amicable commercial 
relations on the other This change had been going 
on gradually during the centutiea of the crusadcb 
but It was not until the actual fighting ceased that 
the change m the psychological reactions ol the 
people was fully appreciated Nevertheless the 
armamentarium so to speak which future genera 
tions were to use to their great advantage bad been 
prepared The UmverMties at Salerno I adua 
Bologna Pans Montpellier and Oxford had been 
founded and the learning of the Ancient Creeks and 
the Arabian School was there to be taken advantage 
of by him who wnshi d In addition to these general 
world condition Guy de Chauhac had the op 
portumty of carrying on the work of two great 
surgeons of his own country Jean Pitird Idied circa 
1328) who had founded the College dc St Come and 
Hcnn de MondeviUe (^ed circa 1320) who had been 
the famous professor of surgery at Montpeflier 
Guv de Chauhac was born in the httle hamlet of 
Chauhac about 1300 He received his first instruc 
tion in medicine at Toulouve and then traveled 
around Europe to the various medical centers to in 
crease his knowledge and experience His wander 
mgs carried him to Montpellier Bologna and Pans 
and possibly to Prague and at the end of this 
period having become grounded in medicine be 
considered himscU equipped to take up the studv 
and practice of surgery In this he followed the 
dictates of his predecessor Henri dt Mondevdl and 
expressed his belief when be discusses the qoalifica 
tions of the surgeon and laid down as one of these 
qualifications It is thus requisite in the first place 
that the surgeon be learned not only in the •pnw 
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cipics of surgery but also m those of medicine bith 
in the theory and in the practice He also stress d 
the necessity for a knowledge of anatomv and w as 
for his time an etcellent anatomist 

Cuy s principal work was his Creal Stirgen so 
tailed because he is supposed to have ■written 1 
Little Surgery but doubt has been cast upon his 
authorship of the latter and it his been attributed to 
another author The Great ^Hr^ery was written 
when he was over sixty years of age and with th 
desire to pass his knowledge of the Surgery of the 
anaents and the results of his own experience on to 
others He was then physician and canon to I ope 
Urban V as he had been to his predecessors Clement 
VI and Innocent VI He says he is writing the work 
also Partly for myself as a solace in my old age 
and to exercise my mind and to you Messieurs the 
physicians of Montpellier Bologna Fans and 
Avignon pnncipallv those of the Popes who have 
been my companions m the service of the Roman 
I ontilTs w ith whom I have been sustained in guard 
mg against roediocntv bs listening reading and 
operating I will slate with a moderate abbreviation 
the principal things that the sdeOS and wise men hav e 
spoken or written in many volumes of books on 
surgery Wherefore this book will be called the 
inventory or collection of Surgery 

Guy succeeded so well in his task that his work 
became the standard reference work and textbook 
in surgery for centunes and he was called the father 
of modern surgery His knowledge of hia subject was 
marvelous and hi ability to express this knowled e 
in clear and lucid style w as unsurpassed though in 
actual contents the book is just what he tried to 
make it a review of the best there was in surg ry 
Passed on vn manuscript form for over a century it 
was first printed in 1478 and from then on until the 
st'vcnteenth century 

In ts79 Laurent Joubert Chancellor of the 
University of Montpellier published the best French 
edition of Guv s surgery up to that time Joub rt 
consulted all the printed editions and manv of the 
manuscripts and after many years study produced 
the volume the title page of which is shown It was 
printed at Lyon by Michel Esticnne at the Stephanus 
Press following the then beginning custom of 
printing medical books in the vernacular Joub rt 
however edited a Latin edition which was printed 
nt Leyden six years Hler 
573 
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REMhWS or NEW BOOKS IN SURGEia 


I N the pr face to Nel on s new svsl m of surg r> 
of \hich SIX \oiumes are h re i d Dr 
Whipple sa>s This tre tis asiti publ shed is a 
pr s tat 0 of the su g \ of to<ia\ But surg r> is 
prog SSI e \s reluhl and proven advances re 

mad in the arious fields h e discus d additions 
\ U be m d ad sion und rtaken b> the pres 
nt ani future cont but rs 
\oIum I J shua E S t professor of surgical 
r s ar h t C ell Un v rs t\ Mtd cal College has 
r tt th s ct n on I h\ ologv n Surgerv 
Frank L Ml e f th Lolleg f 1 bvsicians and 
Surg f (. lumbiakni rsit\ ha \ ntten a mas 
t rlv tr at 01 m 3 pag u dcr the title of 

B ( t I log al an i Immun log al Aspe Is of Sur 

gerv \i gm K F ant \ ith th coll boralionof 
\ thurl St ut iW II am ( Clarke of Columbia 
Ini it\ t n }} th u no So g cal Pathol 

og \ mo t nt r t g hj| t r that of I rofessor 

Walt n Ma ti fC I nt Cn r tv on S rgtal 
I f t n J m T ( athm \ has contributed 
th hapt n ( I \ i th sia n d Gaston 
L b t th t n Lo al \ slh a 
\ 1 m II rh ti n n turn r comp i mg a 
pag I c nt il ut 11 \ I r n is C rier W ood di 
t f ai r r h at Colun bia Lniv r it> Ut 
lev 1 C \ hh t fr f 1 su g r\ l th Uni 

It 1 I 1 s 1 an a ha nt n a chapt r n 
Surg V nM Ignanttii a \s tonon bur 

g i D b t fun sh d t V Ld m T Hau r 

nd 1 rof s N 11 B Fo t r f Corn II tni r itv 

rh sur f tub lo 1 ithcomprh i sc 

ti n 8 rjj r\ n f Im a v tub r ulos is g v n 

b 1 rof i. 1 ri -^rth t Id of M Gill Inver 
s t 

Th th e hu d i pag s d oted t nturosorgcrv 
o st t t II t t tb k f that subject 

IrfsrWII Iifili fC lumb a t i sitj 

h s tt n th I r c [ les f th I uhoIog> of 
\ rosu g r\ Th Surg r\ f th Brain (e* 

clud ng k IMr ct s an ] i ig min I n u algia) is 

b\ (jiU t H IX I II r a d k 1 r tv 1 rof s or 

of ur 1 g al s rgtrv at ( luml a Un ver Iv 
Ch ri A LI b rg h s ontrib t d The Surgi al 

Dis a an 1 bu g of ih Sj nal Cord The 36 

pig s d ot d f th u g r\ f r is b\ B>ron 

bto k V sta c pr f ss r f neu oIog> a d nc ro 

u g r C I mb In rs tv I rofessor lo t r 
K n dv f Co nell Un \ r it) h s v itt n a valu 
xble chapt n tra mat p \cho cu os s Robert 
Jf I 1 p fe r 0 / m viJfo fac al surg rv Univ r 

sitv f 1 nns 1 a 1 h s fu nish d the chapters on 

th surg V ot th muthandja s Geoge'ft Crje 
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and R S D ismorc of Cleveland contribute th 
Surgerj of the 7 h) roid Clan } This exc ed ng( 
valu blc s ction is most lucidl) written The very 
ompletc chapter on th Surgery^ of the ^eck is 
written bv George II Semken of the N vv \ork 
Skin and Cancer Hospital 
Volume III The frst section by Nathan el Alli 
son professor of orthopedic surg rv at Harvard 
Medical School forms a concise and autho itatue 
textbook of orthopedic surger) E L Ehason pro- 
f ssorofehm alsurgcr) University of Pennsylvan a 
Med cal School has contributed the sections on d s 
locations and f ictures V\ ilham 0 Neill Sh rman 
chi f surgeon of the Carnegie Steel Compan) is Ih 
author of the chapter on the Operative Treatment 
of fractures Ihe very emllcnt s ction on the 
surgery of the hand is by Hugh Vuchincloss pro 
lessor of clinical su gerv College of rhysicians and 
Surgeons Columbia University This writer makes 
full acknovi dgments to the pjonc r v ork of Kan 
a cl The illustrations of this section arc remarkatly 
fnc The section on amputations by Philp D 
W Ison instructor in orthopedic surgery Harvard 
Medical School is the best monograph on this sub 
jeet h cb the rcvic r has seen Dallas B Phem 
I t r professorof surgery Universityof Chicog has 
rittenaverv excellent chapteron lyogenicO teo 
mv lit s 1 he conclud ng chapters of this volume 
ar on Varicose \ ins V aricose Ulcer Thrombo 
1 hicbitis and Posiphlebitie Induration of the Lower 
Extremities bv JohnIIomans instructorinsurgerv 
Ha vard Medical School Thrombo Vngitis Ob 
lit fans by Lto Buerger (author of Circul t ry 
Disturbances of the Extremities ) and Cond tions 
Dejendent upon Vasomotor Changes in Blood \es 
si by R n Lirchc the mi ent professor of 
surgery Un v rs tv of Strasbourg 

Volume IV Thi volume has been s nt out b fore 
compkton The chapters on the Surgerv of the 
Thora bv I of sor I corge J Heu r of the Urn 
vers ly of C cinnati C 11 ge of Medic ne and on the 
S rgerv of the Br ast b 1 rofesso Hugh \uchin 
do s of the Coll g of I h sic ans an 1 Surgeons 
Columb a Univcrs tj h vc not been printed but will 
b fon arlcd by the pufli hers for ins rtion in this 
vol me Emmet Ri ford p f ssorofsurg rv Stan 
ford Uni crsity Medical S hool ha contribut d a 
chapter on th Surgery of the Lv mph ticS st m 
In the 4 p ges de otc 1 lo The Surge v of *hc 
(E ophagus bv Tran Torek of the Lenox Hill 
Hospit I New Vo k this subjc t is most abli and 
complctclv handled Elliott C Cutler professor of 
su g rv Western Reserve Un vcrsitv and Claud b 
Beck instructor n surgerv Western Res rve Unt 
\c sUy have contribute J the s tion n the bur 
gery of the Heart and I er cardium The s ction on 
he ma is ntten by I rof ssor Seward Erdman 01 
th Coll gc of Phys cians and Surgeo Columb a 
University and th New k ork Hospital 
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Volumes V and VI Tbe higb standard set by the 
first four volumes of Ivelson s Loose Leaf Surj,cr> is 
maintained in Volumes V and VI which have just 
been issued Volume V which is devoted to abdom 
inal surgerv is incomplete the papers of rroli«?sor 
Alessandn of Rome on the Surgery of the 1 ivcr 
and of Professor Ochsner of Pulanc on Surgerv of 
the Intestines are absent but ma> readily be 
insertud in the loose leaf binder when supplied 
The very valuable chapter on Periloniiis is bv 
Joseph \ Blake 

A J Walton of London England has contributed 
120 pages on the Surgery of the Stomach and 
Duodenum 

Vernon C David has furnished the Surptrv of 
the Rectum and Anus with the cxci ption of 
Malignant Disease of the Rectum which is bv 
Daniel P Jones 

The chapter on Appendicitis is bv Rigtr T 
Vaughan and Eugene H Pool and Ralph Stillman 
are the authors of the excellent section on the 
Surgery of the Spleen 

The Surgerv of the I ancreas i bv John Spt esc 
The Editor in Chief Professot AUenO WhiypU has 
chosen for his subject the Surgery of the Bdiarv 
System and has made it a most complete and valu 
able chapter 

\olume \I IS devoted entirely to the subject oi 
urology and many of the country s most eminent 
urologists have combined to make it an extremviv 
valuable text of that subject The surgery of the 
■utexhta and perns and of the scrotum testicles and 
groin arc by Franklin P Johnson and Francis R 
Hagner respectively 

Hugh H \oung has contributed the chapter on 
the Surgery of the Prostate which mcludei. a stc 
tion on Suprapubic Frostatectomv bv Alexander 
Randall IVilhamC Qumby has written the Sur 
gery of the Seminal Vesicles and \\ ilium R Troniv 
that of the Bladder with the exception of Con 
genital Anomalies Tumors and Diverticulum 
which I by J A C Cotston 
The chapter on Renal Structure and function 
IS by Frank Hinroan and that on NcphrohtJiiasis 
by H A fowler 

The volume IS concluded bv chapters on Tubtr 
culosis and New Growths of the Kidnev by David 
M Davis on Cystoscopy and Lrethroscopy by 
A R Stevens and on Laboratorv Urology and 
Experimental Work by Edwin Davis 
The mechanical details of the loose leaf feature 
already familiar to many through Nelson s. Loose 
Leaf Medicine arc excellent The binding covers are 
strong and rigid yet readily permit opening and 
reading of the volumes The extra pages ma\ be 
quickly and securely placed in the binder Genuine 
Morocco binding enhances the appearance The 
price charged subscribers for the renew al pages m 
eludes membership in Nelson s Research Service 
Bureau which will supplv when requested without 
further charge special information upon any sur 
gical subject 


rhe reviewer considers the six volumes of Nelson s 
Loose Leaf Surgery here rev lewed to be an extremely 
valuable addition to the surgeon s reference library 
The contributors are authoritative and the articles 
arc well written The editors and publishers may be 
congratulated upon accomplishing so successfulh 
their aims namely the presentation of a Surgerv 
of Today Frederick Curistopuer 

CIR WARING S ^^anual^ is written m the usual 
'J form of single volume books on operative sur 
gcry an introductory chapter on surgical technique 
IS followed by chapters on regional surgery — surgery 
of the stomach and intestines repair of hernia sur 
gery of the biliary svstem spleen and pancreas 
urologic and gynecologic surgery etc There are 
also chapters on otolaryngology and on ophthalmic 
operations The volume is arranged in a systematic 
manner and is compact W hile the various subjects 
are necessarily onlv briefly covered the workisency 
tlopidic in Its scope and is a valuable dt sk reference 
worl for practitioners as well as students 

J R Buchbinder 


M ^L 1 GN^NT disease the curse of the human 
race is ev cr confronting the medical profession 
The general practitioner m some remote part of tbe 
world IS no less interested than the cancer specialist 
in the large medical center Whatever information 
that IS of practical v due which is and can be assem 
bled in usable form is of value to humanity only so 
far as It can be put into the hands of the phvsician 
who must treat the afflicted ones Such a publication 
of value IS Sir Waring s Surgical Treatment of Uahg 
mnt Disease* Th< authors original idea of the 
treatment of malignant disease was briefly expressed 
in his Braddiaw lecture m iq t This led to an 
analysis of the cases treated at St Bartholomew s 
hospital and the collection of a large amount of data 
from the clinics the world over Jnlhi Oxford mono 
graph the author presents an a semblv of these facts 
in a classified description of malignant disease from 
a clinical and surgical aspect the pathological view 
being considered only insofar as it has a bearing on 
diagnosis and treatment Every phase of malignant 
disease of the body is covered m some instances in 
an excellent manner m others m a less graphic and 
questionable way The discussion on malignant dis 
case of the tongue mouth pharvnx and larynx is 
unusually complete The use of barium sulphite in 
the bladder as a contrast media for \ Ray study of 
carcinoma must be seriously questioned e pccially 
smet sodium iodide or bromide has yielded such 
positive results in the \ Rav studie of the urinary 
tract A careful reading of the chapters on malignant 
disease of the bones will show that the author con 
siders sarcoma a disease which offers a poor prog 
nosis yet a less careful studv by one not familiar 
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Mth the subject might oii\ey the opposite impres 
n as the author frequentl> refers to exceptional 
cures More information on the diagnosis of bone 
s coma would be of distinct value 

Manv chapters can be praised and not a few enti 
cized for lack of specific detail and possible difference 
{ opi on \ct here is a book of some 700 pages de 
\oted to the common subject of malignant d sease 
f om clinical V ewpoint A large number of statis 
tics are included It offers the reader in a concise 
f m \itl out frills an enormous amount of informa 
tion egirding the treatment of malignant disease 
No w rk s or can be complete a d differences of 
opmio — purelj constructuecr ticism — mustalna>s 
obta n The ref fences at the close of each chapter 
arc abu dint a d add d tincth to the value of the 
rk W thal it 1 an assembly of a large amount of 
aluab! formation t mperedbv the knowledge of 
a su g on f unusual cxpcri nee J A Vtou r 


T he ons r ative surgeon s gi ng more and 
m r CO sidcrat 0 toanisthesa its choice indi 
dual pplic t n and effect As a result we find 
r ord of far fe i r postoperatu complications not 
t m nt a lo r mortalit> rate The selection of 
ananzsths hould b depe dent upon the type of 
pati ta d his abilitv to bear a contemplated oper 
t on The. a lablc t chnical abil ty and facilities 
sh ul 1 also be cons dered The sele t on of the 
anicsth should by no means be based upon the 
d gg ddet rm ation of the surgeon to choose either 
aloe lorg al anxsthes a as a routine Theadvo 
cat of lo al anssthcsia must r member that in not 
fe 1 c scs a 11 administered n trous oxide gas 
th r or thvlene a csthesia may be best for bis 
pati t 1 h le the average surg on who uses only 
g eral zsth sn could proftably employ local 
KSth sia in an increasingly large number of se 
lect d cases No doubt one of the potent factors 
hi h caus s this lack of kno ledge as to the alue 
of lo al anxsthcsia is the result of the complex and 
bos methods in hich local anxsthcsia is pre 
s ted to th surg cal profession and of the lack of 
systematic teaching of the subject lo the under 
graduate student 

I his ecent monograph de Takats endeavors to 
CO er mar thcr brief and didactic manner the 
g ner Is op ofloc 1 anssthes a as he is teaching the 
subject to the undergraduate and postgraduate med 
1 al student He states in the preface The student 
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should feel that local anesthetic methods are a put 
of his surgical training and that he can acquire these 
without the difficulty of working himself into a com 
plicated new field— a new specialty This is not a 
speaalty it is an improvement of surgical technique 
which IS open and accessible to c\ cry prospective and 
active surgeon and which will bring gratifying results 
in h s morbidity and mortality statistics 

The author makes no claim to originality but pre 
sents to the reader in a concise manner the funda 
mental prinuiplcs upon which the technique is de 
pendent Many illustrations clarify and amplify the 
text It IS pleasing to note that specific contra 
indications to local anesthesia are frequently men 
tioned 

The reviewer is personally acquainted with the 
author s scheme of teaching the subject as well as 
with the usual technique employed in many types of 
individual application There can be no question but 
that the portrayal in this small text is accurate and 
well within the scope of the average graduate er even 
under graduate student s comprehension The sur 
geon will find it a brief and satisfactory text that 
will bring to his attention the essential and salient 
points of local ansstbcsia J A Wouex 

'T'HfcW WRIGHTS little book on appendiciti 
A written for the lay publ c is really remarkable in 
that It presents a very complicated subject in such a 
clear and forceful manner It contains a concise 
review of the anatomy without making the subject 
burdeisome Itanalyacsth etiology and symptoms 
m such a way thal the reader doc not get the im 
p ession that he has appendicitis or is not led to ha e 
an undue terror of the disease It especially empba 
SI es the fact that d scomfort and occasional pain in 
the right lower quadrant are not necessarily caused 
by the appcndi 

In his outline of treatment it seems to me that 
Dr Weight has emphasized the most important de 
tails the dangers of cathartics tl e dangers of delay 
and the mabil ty of any surgeon or medical man to 
state what will happen in the course of the disease 
He especially emphasizes the fact that the pat nt 
does not d e as a result of the operation but in spite 
of it 

On the whole I consider this book a very fine 
preseotation of the subject of appendicitis it mav 
be read with benefit by the medical profess on ana 
w II be of great value to the lay publ c 

W I R Coixrvs 
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COMPLETE PROGRA^vI TOR THE 1928 CLINICAL CONGRESS IN BOSTON 


T he surgeons of Boston ha\c prepared and 
Nvill present a h»ghl> attractive program of 
climcsand demonstrations in the hospitaisand 
medical schools of that cit> during the eighteenth 
annual Clinical Congress of the Amcncan College 
of Surgeons beginning Monda> October 8th and 
continuing through Frida> October 12 th The 
clinical program will complctelv reprc’^cnt the 
clinical activities of that great medical center m 
all departments of surger> A schedule of clinics 
and demonstrations prepared bv the Committee 
on Arrangements under the leadership of Dr 
Frederic J Cotton Chairman will be found m 
the following pages The real clinical program 
of the Congress will be issued daily in the form of 
bulletins that w ill be posted at headquarters each 
afternoon giving a complete and accurate schedule 
of the clinics and demonstrations that are to 
be given at each of the hospitals on the following 
dav Printed programs will be distributed each 
morning 

I or those whose practice is confined to ophthal 
molog> and otolarv ngologv the Committee has 
prepared m addition to clinics and demonstra 
tions during the morning hours of each da> a 
'«nes of clinical demonstrations and conferences 
on Tuesday Thursday and Fridav afternoons to 
be presented m the Georgian Room at the 
Staller Hotel The program for these sessions 
will be found in the folioiving pages On Wednes 


day afternoon m the same room a symposium 
dealing with the principles involved m the 
standardiaaiion of eve ear nose and throat 
departments in general hospitals will be presented 

General headquarters for the Clinical Congress 
will be established at the Statler Hotel where the 
ballroom fo>er and other large rooms on the 
mezzanine floor have been reserved and will be 
used for registration and ticket bureaus bulletin 
boards techmeal exhibition executive offices etc 
Headquarters wiQ be open for registration at 
8 o clock on Monday morning October 8th The 
ballroom at the Copley Plaza Hotel will be 
utilized for evening meetings hospital confer 
cnees the annual meeting and other large 
gatherings 

A special feature of this year s meeting will be 
the showing of several surgical films that have 
been produced under the supervision of and 
approved by the American College of Surgeons 
A number of such films w ill be given theic premier 
showing at Boston In addition it is planned to 
show a number of surgical hlms that have been 
made in England and France 

A feature of the Boston meeting that wall be 
of interest to all surgeons wall be the celebration 
o! Ether Day at the Massachusetts General 
Hospital on Friday Exercises will be held at 
II o dock in the dome room of the old building 
of the hospital where ether was first administered 

5<7 
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for the production of surgical anajslhesia on 
October i6 1846 On this occasion a bronze bust 
ofUiUiamT G Morton "ill be presented to the 
hospital 

In addition to those surgeons from abroad 
"hose names appear in the program for the eve 
nmg meetings there will be present at this >ear s 
Congress a number of distinguished surgeons 
from various parts of the world including Sir 
GeorgeA Sjme ofMiKern \ustraha President 
of the Australasian College of Surgeons Geoige 
E \\augh Thomas P Dunhill and Pcrc> T 
Hughes of London Pn land 1 de Martel of 
laris France Charles O I Monce of Welling 
ton New Zealand Parquhar Macrae of Glasgow 
Scotland Daniel J Cranwell if Buenos Aires 
Argentina Louis L Cas id\ and Charles J 
MacAule> of Dublin Ireland L Uses \ aides and 
Rafael Rejgades of Mexico Citj Mexico 

rtiNIVo Ml ITISGS 

The general prigram a prepared b\ theexecu 
tive committee includes evening sessions on each 
of the five davs / (he (. n res The complete 
program for these evening sessions \ ill be found 
in the following pages Ihc I residential Meeting 
on Mondav evening in I the C m ocanon on Fn 
dav evening are to i>c held m ''vmnhom Hall 
On Tuesdav Wedne lav and Thursoav evenings 
meetings will be held m the ballroom of the 
Cople> Plaza He tel \t the I residential Meeting 
on Mon lav evemn the President Llect Dr 
FranUm II Marlin of Chicago vviU be inaugur 
ated and v ill give the annual address On the 
same evening the Murphy Oration in Surgerv 
will be delivered bv Irofessor \ittorio I utti 
professor of orthopedic surgery in the university 
at Bologna Italv and Director of the Rizzoli 
Institute At the Convocation on Fnday evening 
the Fellowship \ddress will be delivered by Dr 
William J Mayo 

On Wednesday evening the visitm^, surgeons 
\ ill be guests of the Boston Surgical S^etj at a 
special session at \ hich the Ilenry J Bigelow 
Medal is to be presented to Professor Chevalier 
Jackson of Philadelphia 

OPEN FORUM AND SVJirOSIUlI ON TRAUil \TIC 
SURGCR\ 

An open forum on traumatic surgery has been 
planned for Friday morning at the Copley Plaza 
Hotel beginning at 10 o clock and m the after 
noon at 0 clock a more formal presentation of 
the subject at which time papers will be presented 
w ithout open discussion I or the morning session 
a number of subjects have been selected and men 


chosen to give five minute talks thereon 
following which there will be a general discussion 
The program for the open forum is as follows 
L V 4L \ S ouoY at D U tl 1 1 era P a\ h t R 1 t n 
SI Id r t bet I I t I M d 1 D P t 

m nt dthcOth F cut s of th I J t y? ‘ 
rjirnG Hu its B i t I Co What \retlel t i 
r l the Phy al I qu ( m t of old t 1 

M d cal D partm t? (Illu tr t d ) 

\ D Lv V y M D I! Ijjmo c JId II C Tco 
om be I tr d d n tl C f th Inj ed 
D WED \ CtTH 1 M D S y e 1 Wh t \ etk 
\d a t g a 1 M tl d of Supc vi ion f T umat 
S g y 1 a H p t 1? 

D NAtD 15 CsvGiv Ml) n tford Co Wh t the 
PI ce f Phy 1 Fh j y i th C of the I j d 

Ea \\ WiLLt SON ail) Chi ag What eSom f 
th D fe t in tl O ga «at 0 for C f the I 1 t d 
S n nal C ty 


The following program for the symposium in 
the afternoon has been prepared 
r Ri \ BcsLCY M D Ch ca 0 Ch nn Prof so 
of S R > N thwc fcr U r» ly Medic 1 S bool 

R po t of B a d n Tr m t S gery 
I 0 S CuTTE M D Chi go JJ a No thw t 
IT ty Med c 1 S h 1 Tra m t c Su ge y 
td f I Probl m 

J N P Frey W h t D C \m r can Fed t 
f Labo Tl Relal n of 0 g nized Labo t the C 
f Acc d I 

Li -dsay Ro rs Ph D LL D New \ ork Pr fea f f 

P b1 I C 1 mb a U tv S me V pect f th 

M di 1 St at u d r the Netv \o k Workme 
C mp t \ t 

Tito t s P llrNRV P s de t f Amer can \ t m b 1 

\ c 1 0 Tl C e f In; e f om th Sti dp t 

f th Mol St 

D VTD Beyer B t D rector of N t al S f ty 
CnllvtnfVcdt 


In connection with the meetings on Friday 
dealing with various aspects of traumatic surgery 
It IS important to note that a series of dimes m 
industrial surgery has been prepared for each 
afternoon to be held in the medical department 
of the American Mutual Liability Insurance 
Company A detailed schedule of these clinics 
will be found m the prelimmarv clinical pro ram 


ANNU\L MtEIINC 

The annual meeting of the Fellows of the 
College will be held at 2 0 clock on Thursday 
afternoon in the ballroom of the Copley Plaza 
Hotel reports of officers and standing committees 
will be presented and officers elected for the ensu 
ing year 

Following the annual meeting there will be 
presented a yonposium on the Treatment 01 
Malignant Diseases with Radium and \ ray 
which will include a special report on the treat 
ment of cancer of the breast The complete 
program for this session appears on another page 
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HOSPITAL CONFCRENCl 

The eleventh Tnnual hospital conference of the 
American College of Surgeons opens on Monday 
morning at lo o clod with a session in the ball 
room of the Cople> Plaza Hotel The program 
for the hospital conference which calk for morn 
mg and afternoon sessions in the same room on 
the following davs and which is published com 
plete in the follow ing pages prov ides an interest 
mg senes of papers practical demonstration^ and 
round table conferences dealing with numerous 
problems related to hospital cihciencv 
A special session on Wednesdaj afternoon will 
be of particular interest to those whose praeiicc 
IS contined lo surgery of the c> e ear nosL and 
throat The papers that afternoon comprise a 
symposium dealing with the pnnciples involved 
m the standarthzation of such special depart 
ments m general hospitals 
During the Clinical Congress there will be a 
meeting of hospital record librarians to be held 
at the Cople) Plaza Hotel An interesting and 
instructive program of practical papers and 
demonstrations has been prepared dealing with 
a number of the problems associated with the 
maintenance of case records m the hospitals \ 
model record room will be on exhibition 
The hospital conference program is planned to 
interest not onlj surgeons but also hospital 
trustees executives and personnel generally and 
an invitation is extended to all persons who are 
interested m hospital activities to attend 

SPECUL TRMS I ROM CinCAGO 
For the convenience of Fellows living m the 
central and western states who will attend the 
Boston meeting arrangements have been made 
wath the New \ork Central Lines to provide a 
special train leaving Chicago at g a vi on Sun 
day October 7lh arriving in Boston at 9 a m on 
Monday The special tram will be equipped 
with all steel cars of latest design including club 
compartment observation sleeping and dinmg 
cars No extra fare will be charged The tram 
will arrive at Cleveland at 5 28 P M making con 
nections there with regular trains over the Big 
Four from Indianapolis and Cincinnati This 
arrangement is contingent upon reservations for 
such a special tram being made bv the minimum 
number required by the Interstate Commerre 
Commission rules Fellows are urged to make 
their reservations for the special tram at the 
earliest possible date making application at the 
office of the assistant general passenger agent of 
the New \ork Central lines LaSalle Street 
Station Chicago 


RIDUCED RVILWAt TARFS 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
Boston session of the Clinical Congress so that 
the total fare for the round trip w lU be one and 
one half the ordmarv first class one way fare To 
tale advantage of the reduced rates it is necessary 
to pay the full one wav fare to Boston procuring 
from the ticket agent when purchasing ticket a 

convention certificate which certificate is to be 
deposited at headquarters for the vise of a special 
agent of the railwavs Upon presentation of a 
visced certificate to the ticket agent in Boston not 
later than October i6th a ticket for the return 
journev bv the same route as traveled to Boston 
may be purchased at one half the regular one way 
fare 

In the eastern central and southern states and 
eastern provinces of Canada ticlctsmay be pur 
chased liciwecn October 4th and loth m south 
western and western states between October 3d 
and 9th and m the far western states and western 
provinces of Canada betw een September 30th and 
October 6ih The return journey from Boston 
must be begun not later than October i6th 

Ihe reduction m fares does not apply to Full 
man fares nor to excess fares charged for passage 
on certain trams Local railroad ticket agents 
will supplv detailed information with regard to 
rales routes etc Stop overs on both the going 
and return journev s may be had within certain 
hmitb 

Full fare must be paid from starting point to 
Boston and it is essential that a convention 
certificate be obtained from the agent from 
whom the ticket is purchased These certificates 
are to be signed by tbe general manager of the 
Clinical Congress and v isced bv a special railroad 
agent in Boston dunng the meeting No reduction 
in railroad fares can be secured except in com 
phance with the regulations outlined and within 
the dates specified It is important to note that 
the return trip must be made by the same route as 
that used to Boston and that the certificate must 
l>e presented dunng the meeting and return ticket 
purchased and used not later than October i6tb 

An exception to the abov e arrangement is to be 
noted in the case of persons traveling from points 
m the Pacific Coast states and British Columbia 
who will be able to purchase round trip summer 
excursion tickets which will be on sale up to and 
including September 30th with a final return limit 
of October 31st The summer excursion fare is 
somewhat lower than the convention fare men 
tioned above but vs av adablc only m the Pacific 
Coast states and British Columbia Tickets sold 
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at summer excursion tales permit travelmg to 
Boston via one direct route and returning via an 
other direct route withliberalstop overpnvileges 

LliniED ATTEND \NCE — ADVANCE RECISTRVTION 

Attendance at the Boston session will be limited 
to a number that can be comfortablj accommo 
dated at the clinics the limit of attendance being 
based upon the result of a survej of the amphi 
theaters operating rooms and laboratories in the 
hospitals and medical schools as to their capacitv 
for accommodating visitors Under this plan it 
will be necessary for those who wish to attend to 
register in advance 

Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets 
which plan has proved an elTicient means of pro 
viding for the distribution of visiting surgeons 
among the several clinics and insures against over 
crowding the number of ticUts issued for anv 
clinic being limited to the cvpacilv of the ro>m 
assigned to that chnii. 

RLGISTR VTION lEE 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress 
such fee providing the funds with which to meet 
the expenses of the meeting To each surgeon 
rCpisteiing in advance a formal receipt for the 
re istration fee is issued which receipt is to be 
exchanged for a general admission card upon hi 
registration at headquarters This card which is 
nontransferablc must be presented to secure dime 
tickets and admission to the evening meetin s 


ROSTOV HOTELS AND TIlEtR RATES 

Since the last Clinical Congress in Boston in 
1922 a number of new hotels have been built 
mduding the Statler with 1300 guest rooms the 
New Parker and the Ritz Carlton Some of the 
older hotels have been enlarged so that there are 
now ample first class hotel accommodations m 
Boston for all who wish to attend the Clinical 
Congress Many of these hotels are located within 
short walking distance of the headquarters of the 
Congress 
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C\NCER SYMPOSIUM 

il sda\ 0 lob r II — Ballroom Copley PI a Hotel j jo P if 
Robert B Greenoucii MD Boston fCha rman of th Comnvittee on the Tr atment of Malgnant 
Disc ses with Radium and \ rav) Report of th Committee 
James F Percy M D Los \ngeles Statist cal Report of Cauterj Surg r> m Utc me Case 
George Gray Ward M D N w \ork Radium Therapv in Carcinoma of the Cervit Uteri 
WalterE Sistrunr AID Rochester M n CntenaofMaIg anej m Cancer of the Breast 
George W Holmes MD Boston Results of "V rav T atment in Cases of Cancer of the Breast 
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PR0GRA:\I rOR EVENI^^G ZylEEriNGS 

Prcsid iitial Vcctiii^ Monday O tobir ^ — Symphony Hall S P M 
\d(iress of Welcome IridiricJ Cotto\ MD Boston Chairman of Committee on Arrangements 
\ddress of Retiring President GroRci Duid Sti\\art M D Ncw\otk 
Introduction oi Foreign Guest*» 

Inaugural Address The Fvolution of ( Imu \l Mcdiume and Sucger> in Relation to the Preservation of 
Health and Life rR\Mrr\H Mxnr\ MD Chicago 

TheJohnB Murph\ Oration in Surgtr\ M ilignint Bone lumors I non ssor Vittorio Putti Bologna 
Italy 

Tuesday Odoo r j/ —BiUr om Cop! i P!a a Hold S P M 
Hunterian Oration Grand Curio it\ Sii Soi iri Si R.roGr "M D B Ch I R C S London 
S\mpo lum Ureteral Transplantation 

Roblrt C Corrr'i MD lortKnd Or gon I ranspUnt ition of Ureters into the I arge Bowel 
CiiARt-rsM McKenna MD Chicago I nd Results in Transplantation of Lreters 
Arthur H Curtis M D Chicago Notes on fi) Management of Ureteral Injuries ( 2 ) Surgical In 
dicalions m I atvents \\ ho Require Uru r d Transplants 
Charles H Mayo MD Rochester Minn Contributing Causes of Gtmlo Urinary Anomalies 
Discussion George Ghcfre Sumi M D and \\ ii ti \m Carter Quindv M D Boston 

n cdijcicfav Odober /<* — fSallrt) w Copley Pla a Hotel 8 2 ^ P M 
Special Meeting of the Boston Surgical Society I r scntation of the Hcnr> J Bigclon Medal 
CiiBN AUER Jacnsos MD Philadelphia Bronchoscopy— Past I resent and Future 

1! trsday Odoler ii -Ball room Copies Pla a Hotel 3 is J M 
Professor Archibald li ouNC* MB CM rRFlS Glasgow Sacrococcygeal Chordoma 
Sir Charles Ballanct K C M G CB M\0 1 ondon Some Thoughts on the Nature of Cancer 
Georgi W CriLF M D Ck\eland Ihc \drcmd I actor m H> perthyroidism 

CoiOTOi Sir John La NN Thomas KB L CMG CB FRCS Llechrjd Walts Motion pictures on 
orthopedic subjects with introductory remarks 

Coinocahon Frtdax October 1 —Symphony Hall 8 } M 

Confemng of Honorary Fellow hips 
Presentation of Candidates for Fellowship 

Presidential Address The American College of Surgeons — the Past the I resent and the Puturc Franklin 
H Martin M D Chicago 

Fellowship Address The Education of the Surgeon WillimiJ Mayo MD Rochester Minnesota 
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M\ss\cuosErrs gfmrvl iiO'iiiru 

\rondav 

Orthopedic Staff— Dr\ climes 
N\th\niel \luso\ Tulerculoi oi the knee 
P D Urrsov Tul erculo is of the spine 
Isi M Sumi I ETLRSLS Tul erculo i of U e i ili 
K K GuoRULry Internal dcransen ent of ili k 
Natiiwiei \li ISON and \ruin Kuin Congtnl 1 dis 
location of the hip 

J II Ml Avs I 1 UiciiARDSON and Cl r » H imi - 
Th>roid clinic 

MosrofMcIsfr — j Ob crvalion of burn 
P D ^\i!iTi: ind How \ub Si B \Gi. i — j ?q H he i n 
surgery 

G A Lelavd — 4 I ascial repair of hern a 
Surgical laboratories open from 3104 
Tncstfiy 

J D Bar E\ R r O Vull < ( S iiTii H II Ci \ri 
TREE and I n Colby — 9 Cenitounnirv liu 
operation and demon tration of ca es 
SurgicalStaff — 11 Generalaurgicaloperatiot anfdnin 
stration of cases 

W J Mixter J B \airandj S IIoi>gsj\ - Surgen 
of the nervous system operations and dtmon t all n 
D r JovES— 2 Cancer of the colon and re turn 
I B SlcKiTTRtCk — 3 Spinal anxslhe la 
C A PoRTCR— 3 30 \ laj burns 
J V Meics— 4 Uterine bleeding 
A W \liin and V Suituvvick— 4 30 C r ul l y di 
ea es of the eaticmilies 

Staff— 2 Demonstrations m urgical re earth lalo ato le 
Drs Yousr Mallory and H\rt\\ill— 3 Cabot 

Clinic (patholo y) 

If ed lesjay 

Surgical Staff— ^ General surgical operat on 
Dr Kazanjian— 12 Plastic surgery 
Wyman W mxTEMOREandDR Lord — Thoraci urgery 
ope dCions an 1 demonstration of case 
R C Cabot and Miss Cannon— a Social service 
H D Lloyd and associates— 3 Syphilis to surgery 
T \\ IIvRMCR— 3 30 Tendon and nerve suture 
\\iiiivM Herman— 4 15 Isychiatry and surgery 
Surgical laboratories open for in pcction from to 4 

Thursday 

Orthopedic Service — g Oj erations and demonstrations 
P D \\ ILSON and M Daniortii Arthritis of the spine 
Nathaniel Allison and Rennctii CoOnse AithriUs of 
the knee 

\\ Rogers and W \ Stravimer Arthritis of tf e hip 
R K. Ghormley and Harry Low I oliomyelitis 
Wiluam a Roger End rt ult tudics 
r racture Service— 2 Demonstration of cases 
B VrsLESt — 2 Suigtrv of the spleen. 

1 P Richard on — 2 30 Hernia thxougl the cardiac 
onli e of the diaphragm 

Staff — 2 Demonstrations in surgical research labotato le 
L D was — 3 Cancer of the carcum the duodenum and 
common bile luct 

J Al Hanford (Presbyte lan Hospital NewYok) 1 H 
Miller and W M Siilddln — 2 30 Surgical tuber 
ciilosis cervacal aden tis 
I M D vLANu — 4 30 Plastic surgery 

Fn-^ay 

Ether Dav Celebration — ii P escntation of bust of 
Dr \\ T G Mo ton by the \ssoc ated An-cslbeti t 


of the United State and Canada and the International 
Re earcli Society 

RodeutII Oreenolch C C Sniiiov and associates — a 
Tumor dime 

( EORGi IIOLMLs and as ociate — 3 ra\ and surgerv 


lEXrRBrM BRIGHAM IIOSIITM 
Mot day 

H\R\rY Cushing — 2 to \euro urgi al dm c 
Ir\ CIS Vfwton — 330 Diierticulitis 
l itvNMNO I ROtiiiNGii wi — 4 I assing of the chronic ap 
penduc 

I S Luery Jr —4 30 Study of the results of medical 

and urgical treatment of peptic ulcc 

Tuesday 

Staff — g 30 Surgi al operations 

II \ Chri tiak— 2 30 Medical diagnostic and thera 
peutic clinic 

( u Bi RT Houran — ; 30 Cordotomy for the rcl ef of pain 
J P OHvre — 4 Hypeiten ion and nci hrui in relation 
to urgery 

Divio Cm EVER — ^4 30 Sur ica! lagno tic chmc 
If ednesd y 

Staff— 0 30 Surgi al operation 
M C Sosstw — 230 \ ray tuly of mas ive atclcctasi 
of the lung 

( P Grabueld — 3 Fffect of drug on the nitrogen 
metabolism 

J HN Hoatws— 3 ^0 Treatment of van ose ulcer 
s \ Levtni— 4 Heart disease in surgery 
b B WoLBven— 4 30 Demonstration m surgical pathol 
ogy 

Thursday 

Staff— 9 30 Surgical operations 
\\ C Quindy— 2 30 Surgi al clinic 
R U Im— a Insulin m surgical conditions 
\\iLLi\M Murphy and Joen Powers.— 3 30 Treatment 
of secondary anxnua b\ liv et diet 
llARViY<usniNcandTR\CYPuTNwt— 4 Pituitary land 
and Its influence on growth 


BOSTON DISPENS ARk 
Tuesday 

H J Inclzs — Lipiodol mieclions m the diagno 1 of 

bronchiectasi and lung abscess 
ArTUOrH CROSBIEandllArOLDClIAMCIRLAIN— C\s 
to copy and demonstration of ca cs 
Joseph II I rati — 2 Dry clinic importance of tl e 
physician to the surgeon illustrated by cas s 

If ednesday 

John D Adams — n Orthopedic operations 
HtLBFRT F Day — ir Injection treatment of varico e 
veins demonstration of technique cases and pall 0 
logical specimen 

IIvrry Friedmas — It Demonstration of malignancies 
treated by radium and \ ray therapy 

Tin sday 

A K Paine — 2 Treatment of gonorrhcca m women 
WiLUAU A Hinton— 2 Hinton cholesterol rca tion 
demonstration of technique and relat ve sensibility 
M VYMARD Ladd — 2 Siirg cal a pects of pylor c stenosis m 
infants 
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E M D two ndC C Luv LI t oftgul toai the 
t eatm nt 1 mal g ant d e 


NEW EVGLVSD DL\CO\ESb HOSPITVL 

D r Jones and Lri AND McKjTTRfc — ^ d ilj Co 1 
gi Icli c op ato odd mo t t of a 

r n lA BY H jt Ctu E 1 L AivsoN dL r Sis 

— q d ly Ge ral s gel dime p 1 a r-the 
thyro d c e op lio d demon tr tio of 

D I Jones d Leeand McLimucK— d dy D y 
1 ic Ca er of th 1 te i test s g y f 
diabet cs 

E P JostiN F G Brich h II F Foot Pbi cilia 
■\Vi ITE a d W S AN EY Curtis — 3 d dy T cat 
m nt f th su gi al d abeti d bete a d hyper 
thjrod m 

F II Lahey II M CiUTE a d R L M son— j d dj 
Dry Inic (E plag Idi ti lum h tfdi 
a d hyp rthyr d m a r f th tbj d 1 I 
ut r h ni rep thy 0 d c 

SaraM Jordan — 34 dady Ind cat fo s g ry 
p pt 1 er 

L M Huextual — 35 d ly Cadi ndtionscom 
pi cat g urg ry 

L B MoRR SON — 4 d !y \ y demo tr tio a S 
0 nd tb p 


FORSYTH DENTVL INFIRMARY 
St ff— d dy Su g 1 Jin c cleft p 1 fe pe b 
0 t re t Dem tr 1 0 m r h 1 b a 

t nes effect fva us diet nbon d lopm t Q 
P r 
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IREC HOSPIT^VL TOR WOMEN 

Monday 

■\V P Graves and Dr Swirn — Do chni < \Ticcolog 
ical pithologv demon tration of specini n'^und Jide 

Tuesday 

W I Gra\ls Trank a Peuberton and R C Wad^ 
ANOBTii — 9 Cjmecolo^ical operations Amputation 
of cervix and ccchotomy (trt tatc pro dentia) 
perineorrhaphy (second stas^e procidentia) J ysterec 
lomy for tbroid dilatation and curetta t caliotomy 
for retroversion 

11 cdneiday 

W r Graves Trank A Pemberton and E B SiitLiiw 
— 9 Gynecological operations Plastic and ccclioiomj 
(reconstruction operation) 1 ysttrcclom\ for Itbroid 
dilatation and curettage ccchotomy for retro ersion 
penneorthaphy for complete laceration ot penntun 

Thi rsday 

W' P Graves Frank A Pemberton and Dr Sumi — 9 
Gynecologi al operations Amputation of cervix and 
ccchotomy for procidentia plastic and ccehot:>mv for 
prolapse (reconstruction operation) hyslerc tom> lor 
fibroid closure of vesicovaginal fistula 

Friday 

W P Graves Frank A Pemdcrto t and Dr Smith— 0 
Cynccolo ical operations H>stercctom> for an er 
dilatation and curetta e and application of radiu n for 
cancer Dry clinic Demonstration of cancer c cs 
treated 

CARNE\ irospira 

Monday 

\ R MAcAusiANti— 2 Dry clinic Traumatic injuries 
of the hip joint illustrated 

H G Lee— Diy clinic Fractures of tl e femoral shaft 
and of the table of tibia wrist joint artl roplaslies 
D r Majjoney— a Dry clinic Padieal operations for 
carcinoma of the breast and perfo at ng duodenal 
ulcer With presentation of cas 

Tuesday 

r B LtJND A McR Fraser and associates— p Sut^ cal 
operations 

r W Johnson L E Psaneue and associates — 9 Gync 
cological and obstetri al operations 
\I Brett — Dry dime Ununilcd fracture of neck of 
femur bone screws in fractures fusion of spine 
r B Lund E J Denning and W I Bromne— a Dry 
clmic chronic duodenal ulcer 
r \V Johnson — 2 Dry clinic End re ults following in 
terpo ition operation for uterine prolap c (lantern 
slides) 

D ednesday 

D r Mahoney W T Browne and associates — 9 
General surgical operations 

F W Johnson L W 1 iianeue and assoc ate — 9 G>ne 
cological and ol stetiical operations 
P N Jep on ^ — 2 Do clinic Relative value of various 
tvpes of operative bone splmtin including the mas 
sive bone graft treatment of chronic arthritis of the 
spine Dperati e and non operati e incidence rccog 
mtion and treatment of spondylolisthesis over conec 
tion of deformities m fractures 


V McK Fraser — 2 Dry clinic Cxcostomy m acute 
appendicitis with pcntoniti pre entation of case 
I r PuANEPE — Drv clinic The low or cervical cx 

sarcan section (lantern slides) 

Thursday 

F B Lwd a iIcK. Frv er and associates — 9 General 
surgical operation 

r W Johnson I F InANsLFanda sociatci — 9 Gjme 
cological and obstetrical operations 
W R MvcAusland — Drv dime Mobilualion of the 
knee and elbo \ 

M H Btoosu&ERG — 2 Dryclimi Scolio isandclubfoot 
F J Denning — j Dry dime I ostoperative medical 
problems pre operative treatment in cardiac cases 
L E PnANECy — 2 Drj clinic Uterine bleeding (lantern 
slides) 

Fridoy 

D F MaitoNEN NV E Browne and associates — 9 
General surgical operations 

! \\ Joir SON L E I ilANEGF and associates — 9 Cjne 
cological and obstetrical operations 
\ SvRCFNTandB \ ConviN — 2 Orthopedic cUnic 
L J Dchni g — 2 Dry dime Inte tmal parasites in 
tmmi(>rants 

W 1 Brow ic— 2 Dry clmic Fractures and injuries of 
1 and and forearm pre entation of special sphnts 
L E PitANEOF— 2 Dry tliiuc Appendi itis and pre» 
nancj 


ROBERT DRIGJHM HOSPITM 
Tuesday 

11 \ Nisscn— 2 Focal infection m chronic artlntis 
gastro intesiina! studies 

11 1 Swvui— 3 Types of arthritis with \ rav studies 
and orthopedic principles m tl e treatment 

n edi esday 

P D Wilson— 2 Operation for knee deformities 
L T SwAJsi— 3 Demonstration of orthopedic apparatus 

r/iiiridov 

L M Spear — Circulatory conditions m arthritis 
L T Brown— 3 Mechanical conditions of the low Lack 

Frid y 

P D Wilson — 2 Orthopedic operations and demon 
tration of ca cs orthoj edic principles in tJie treat 
meat of chronic arthritis 


CAAIBRIDGL HOSPITAL 
Tuesday 

Staff — 9 Cereral surgical clinics operations and demon 
Stratton of case 

B ednesday 

J W Sever and T A Findlay — 9 Orthopedic dim 
operations an 1 demonstration of cases 

Friday 

Staff— 9 General surgical clinics operations and demon 
St ation of cases 
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MASSXCHUSCTFS HOMEOPATIHC IIOSPITM 


!/■ d i 

T E Cii\ND R nd H J Le — (e 1 g 
1 Ope t d d m t t f 
T d 


S \\ E 
s R M 
J E Bri 


H— I \ d m I I 
— C) ol g 1 I 
dA\ K S T — « 

W d d V 

d C I) H — 0 


\ & n R 
O th I d 
C T II \ 

L I J 


<=; L M^kv 

p At 

dll J I — 


r r c 

J I Brio 


Tl d \ 

dec — 0 S> > I * 

- G 1 g 1 1 
— \ > d m t I 

I W K b T — b g 

r d V 

d C Cr V — 0 S f, I p 
d H J Lc — b t at op t 


P 


ST ELIZ \BLTn S HOSPIT \L 
r d y 

( r kiCN \ — 0 S gi ! 1 ni ^p| <leci 
t t m 

J s u Sr —0 s g 1 1 lh> 
g tr t t m 

' ' • I gu Ih 


Win 
C J Ki 
I T JA^ 
HSR 
\ L Cl 


T J S 
I C D 
d\ 

I McC 


b gi 1 1 
) I 1 p 1 i ni 
I gu I h d I t « tl 
\pp d t mv 

J 11 D W l£E L — Div I 
> e d It d J 


— G 
i\— C 

V th p\ 


I 


n d d V 

1 T Ja — 9 g al 1 m \ppe d t ni> h 

1 \ t t 

( r Re n — 9 ‘'U g 11 Ch I \ t t mj 

I R Dlv — 9 P I pi t A e t 

J S \NTON — 0 Th> d 

kb LI A. — 9 k tig 

TIB RIC — 9 R tru t f hip pi t C O 
ka J t 

T r Brod ck d R r S luvam — Diy 1 c 

Ed uU n p nal fu ftbcls It 
i t m I ml d ults pi t c 
f el cf f d f m ty 

ETJate— Ed Itinf I perat a d 

^ p rat 11 d I lead t tme t f m 1 g t 

Dr H vley — I te t g tge g m 

Jo N Dln y — Su g 1 p t of p d t 


r/ d y 

T I BRO ERICK — 9 S g 1 1 Sp If 0 

\ L C lUTE — 9 P tat ct mj t m r f b! dd r 

n ph t my 

J still Stavt —9 C t e t 0 t ray chole j t c 
t mv ppc d ct m> 

H S K V V — 9 Hj tc cctomy 
C r k. E AN — 9 O c> t 
\ II Cro 1 —9 N ph tom> 

J cpiiSrv-TOS— Do Inc Ho gla stoma h 
fl rom f lo th t m tt 1 1 t sc pt 0 
c rc m f I p d 

J J StLU V — r xm / 11 w g dmn t ti nof 

Ikal e f t atm t f li wit \ \ e 

L J Lott — P t p t p t cyst 

II S R V — S i, al 

F d y 

I J I ui —9 Su g I cl C \i [ d ct my ch le 
> tc tomj 

HSR Ft — 9 Choi c} t tomj 
J brvNTo — 9 \pp d ctomj h>'st ectom> 

( I kt A. — 9 \ t 1 h n ppe dectomj 

C / kic 1—9 Ca a e ti n 

I r J N /tN— p I gu Ih naunderloc 1 isth 

0 f ksrvA. — Dy line Po top t f tu e f 

k II p lop tl e e t t n f he t 

M H S ELLVii —Ed It infra t esofsk 11 

NEW ENGLAND HOSPITVL TOR WOMEV 
\ND CHIIDPEN 
T d y 

L I) \»v IS B L \r\vooD and Grace Rochford— 9 
C>n I g lop l 

It I tn ooD E H cv tciro ^Iarwy \fte— 9 

C a a t n p t d h if il ble 

II d <f y 

\f Ri N N T — 9 D m t t n of u 1 b t tn 1 
e O dvtdalkp atal 1 
L 1 ) \ u B L \t\ OD nd Gr \ce Roch orb— 9 
C>n colog 1 per t 

Tl d V 

( ACE RocaFORB and OtCA L ary— 9 D m trat f 
p t p t c p th 1 gical sp un 

1 tLcll Lxe nd I Wri t — 9 Deia tat f 
b de !m s 

CLINICS ON INDUbTRIVL SURGEr\ 

\t tl c e I to b held tl e ofl f the M d I 
D t f th \m NI t al L abil ty 1 n 
C mp > 11 b h wn lo ill trat d g 

t tment ad d e ult 

T d y 

Erkes a C buav — Sh Ider j 
E V R L \ouNC — 4 Ingu alp nwth uth 
n d day 

r D J Cotton — R trucl n u g o d trj 

J IN I) Vdaus — ^ 4 I J t the b k 

Th d y 

P D A\iLSON — I actu f the 0 calcs nju t 

the k e 

Ri t I Jacoby— 4 I du t lal d m t 1 gy 

F d y 

J H>r D 11 csov — r t of the kull 
Harry C So omov — j I d t lal ne 1 gy 
IIen-rv C Mar lc — 4 He 
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r vLMFR Ml Mou VL nosm \1 

Tuaday 

Staff — 2 Deep \ ray therapy clvmc demonstration of 
presention of peritoneal adhe ions patliolooical 
demonstration 

SmEiD Wabren— Prcsention of pcnloneaf adhe cn 
b> amniotic flmJ c^penm ntal and chnt af rc ult 
n cdnnday 

Staff — 9 Operations illustrating treatment of \ariou 
t pe of malignancy 

rfiiirjfiay 

L S MckiTTsicK Dk McClure and Dr Bi m 1 icn — 

I oUow up and radium clinics general surpera 
Shields WARfEN — 2 I reacntion of peritoneal adhc un 
b> amniotic fluid expcnmental and eltni al re ult 

Friiftiy 

GcoRcr -1 Lelind Jr and J V ^Ieios - 1 Hoiuj 

and radium dm cs gsmccolopy 

CHILDRr\ S HOSriTM 

Monday 

R B 0 GOOD \\ T L\dd and associates— Ira turc 
conference combined surgical and orthopedy, vie 

rnesdoy 

Surgical staff— 9 Gcaeral surgical operation folloued bj 
drv dime 

M illume Ladd Hare lip and cleft palate 
C G Mkter Contracture and plastic 
H W Huosov Angiomata 

G D CuTi£R and Renseth Blaci f as Medical apt 
of empy ema and lung abscess 
Orthopedic slaff—s Drv clinic infantile pataKsi 
M L AveoexandE JI Lviiieb Lpidcmiologi 0 ur 
tence erum treatment 

S M Titchet Demonstration of apparatus for I rc ention 
of deformity in early cases 
Miss Merrill Muscle training 
Frank Ober Tendon transf lantaiion 
I M Ryessov (Chicago) and \ T I fco ‘^tabiluing 
operations 

\ T Legc Operations 
Frank Oblr Afovin^, pictures 

U einesia'i 

\\ I Ladd R B Osgood and associates— 0 Combin d 
clinic of surgical and orthopcdi serMtes present 
policies in the treatment of glandular intra abdomi 
nal bone and joint tubetculosi 
I B 0 GOOD W L Ladd and associates— 2 Combine I 
clinic of surgical and orthopedic ervice osteomveliti 
acute chrome circumscribed Brodic s absce septic 
joints types of i^ection and treatment 

Thunday 

Orthof edic staff — o Dry dime 

\lfred Taylor (New ■\ork) and J M Sevir Confer 
ence on obstetrical paralysis with lantern lides and 
mo nng pictures 

Frefuan Allen F Smitii (New \orL) \\ B CA^^o^ 
and \ H Brewster Conference on sy astic pal^ 
Bronson Crothers and Miss Tbainor Muscle tiatning 
AH Brev-ster Stoeffel operation 
Surgical staff — 2 General surg cal operations followed by 
dry clinic 

C G hliNTEB Unnar\ obstruction and infection 


M F L\do Kidnev stone 

Diouas LtvifAV Hernia and unde cended testicle 
C G Muter and S B Wolbach Ridney tumors 
pathological aspects 

Friday 

‘'uigical staff — 9 General surgic il clinic 
UiLLiAUl I ADD Pyloric steno IS 
t D Cutler Idiopathic y entomti 
Algt stos firoRNDikC Appendiciti 
C G AfncTER Intussu ception 
MilliaiiE Ladd Obliteration of bile ducts 
Orthopedic staff — 2 Dry chnit. 

PluottG Brackett (Cincinnati) and H J Iitzsimmon 
Conference on torticollis folios ed b% operation 
I D Dickson (Kan as City ) and R Sootter Confer 
enceon congenital dislocation of hip followed by do ed 
reduction and hdf operation 

NEM ENGI MsD B\PTIST HOSPITAL 
Tiiesdav 

! L \ouNC Jr D L Jackson H B LourRandD J 
Bristol Jr — 9 General surgical dime operation 
and demonstration of ca es 

B ednesdiv 

F H LAilF\andH M Cluxi— 9 Surgical or erations 
SiraM JORDANandE Kiefer— Gastro enterolo jcal 
clinic 

Thursdas 

E T \oiNC Jr D I Jackson H B loDERandD J 
Bristtl Jr — 9 General surgical dime operations 
and demonstration of cares 

BOSTON L\I\G“IN HOSPITIL 
Tt esday 

Staff— 0 Dry clinics 

B C Hamilton Heart di ease in pregnancy 
r S Neupll Treatment of preoDancy complicated by 
heart di ease 

S Berman End re»uUs in pte eclamptic toxaimia 
F C Iratnc Treatment of pre-edampUc totamia by re 
moval of blood plasma and reinfusion of corpuscles 
I C Crabtree Clinical aspects of p\ elitism pregnancy 
r C Prather Ihepo tpattum bladder 
fl edneiday 

Staff— 9 Obstetrical operations 

BFTH ISRIEL HOSPITIL 
Wyman WniTTEMORr and associates — 0 daily Ceneral 
surgical cimic 

r G Cr.\»tree — 9 daily Urological dime 
Mark Rogers — 9 daily Orthopedic cl n c 
lIiRUAN BLimrARD Demon tration m medical re earch 
department 

BOSTON UM\£RSm SCHOOL OP MfDICINC 
(Evans Memorial Buddmg) 

S R AIeaker and \ W Roue — Wednesday and 
Fnday Stud es in sterility 

\ W Koaaf and C It Laayrence— 2 Wedne day and 
Fnday Endocrinology 

TUFTS COLLEGE AIEDICAL SCHOOL 
TiMomY Leary — 2 daily Demonstration of pccimens 
lUustraUog results of traumatism especially cranial 
and cerebral 
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SLRGER\ OF THE E\E EAR NOSE AND THROAT 
CLIMC\L DEMONSTRATIONS 
Tt d \ PM — GorgianRoom Statler Uotel 

C B FA^-^c^. MD Boston Brain \bsccs3 Cases Lipiodol Injections in Brain \bsccss 
H I Cahill M D Boston Report of a Case of Cerebellar \bsccss 
D C Sm\th MD Boston LipiodoI Injections in Lung \bsccss 

Lotis Irzeduw MD Boston Lipiodol Inject ons in Lung Abs ss and MaxiUarj ^ntra 
B W Herman MD Boston T o Cases of Foreign Bod> in the Trachco (Esophageal U all 
H G Tobfv MD Boston The R suits of the Examination and Treatment of looo Cases of \sthma 
J M Uhebleb MD Ne \orl. E \ I Broxxn MD Chicago and George S Derby MD Boston 
Our Mistakes in Oj hth Im 1 g\ 

il d te day P \f — G o f» « Rt) t Stailcr U tel 

I r t tion of m nual d ah g i jth minimum requ remenis for general hospital caring for ophthal 
m logical hin log c 1 and otolarvngological pati nts S c detailed program under Ilospital Con 
i rence 

II d\ PM —Gog tRo t Stitkr Hotel 
D II A KER MD B t I pR ading and the Deaf Child Aid to Hearing 
C D Kvoulton MD B ston Animal Studies in the Regcncrat on of the Antral Mucous Membrane 
L A Schall MD B St n M cros op c slides illustrating pathological onditions of the antrum 
D \\ Driky MD Bo ton 1 he Results of M tabol m Tests in Cases of Chron c Deafness 
r B Holloway D 1 hilad Iph a Aascular Rilat ons at the Base of the Brain 

I H AERiioEtF MD Bo t Ophthalm c PathologY 

F iday P M — Ce rgm R o Si tl Hot I 
J H AA AiTE M D Boston Diagnosis m Glaucoma 
AA B Lancaster M D Boston Operation \s Miotics 
A Greenwood MD Boston Handling of Secondary Glaucoma 
H P Cahill MD Boston Lantern slide demonstration of serial scctio is of the ear 
I- £ Gaslavd M D Boston Infection of the Submaxillarv Gland D cussion of Tr atment 
\ H K,A 2 ANpAN M D Boston Plastic Operations on the Tip of the Nose 

H P Mosiieb M D Boston Report of a Case of Cavernous Sinus Thrombosis Description of Opera 
t on Autops> F ndings tMic oscopi al slides sho vi g ih pathological finding in both ejes) 


M AS'S \UIUStTT& lAL \ND L AR JVFIRM \RA 
T d V 
Ophth Im ! gy 

6t ff — Q Ope t ddmtat f c 
/ M A\n£ LER lit g r> 

G S De BY Ej perat 
H B C Rieuek— T ar p at 
J ir W IT SI 1 1 mp d m n t t 
L B Duupny E t al di s 
li S cas Perun try 
H K Messen eb Phy 1 gi 1 pt 
I AL Chandler L ght a 
r L Teeey P thol gy 
Ida E Rtogewa S ght a og la 
Otol ryngologj 

H A Barnes — 0 Mai gaa t d s e f th c 
s evhib t I case 
H G Tob y— ^ Simple nj st d op at n 
Peiup H ammond — o Radc Im t d p t n 
H I Cahill — \Yi g uzebra d a pa fljnb it 

f skin graft of the die I m t d a t> I te n 
t de d m t at of b ca s 


Dr \\f cut — o Fh t etl <1 t 
C L foBEV — L t 1 I us thrombo th m o 
ro I t t 

I M R ck£ t4.N\— i D m n t to of method fo 
m k t I f n pj >la. 

n d d y 

ct I f> E losy 

C II PomiLK — 9 Mo h T t lacho’m I sac p t 
C T Po TEE— o T I! ct m s D s tio d 
G II PouuER — 1 T n llectomies Slud rt hniq e 

H I CAniLL— o T n lie t m es UF c t cbmq e 
PI Meltzee— I T ill tomie Rmvalwtbca 

\ S 5aciblian — D mo» t tio of c es ry 

a d m St d X ay 

Ophthalmol gy 

St ff — 0 Op rat 0 a d d mo tr t o f c e 
\\ B Lancastzhi £} op at s 
J B Ayek a d G S Dee y N ej e J n 
Mavu Caevill Ocular t b rc lo 
J 11 Waite G li t a d phthalm c p 
P \ CnV-TiLER Pe metry 
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R Sachs External di ca cs 
H jw Messevcer Phj io)ogical optics 
pATjL CnANDLFR Light sen c 
T L Terry Pathoiog\ 

ICA r Rn)CEWA\ 'Night avang ch 

Thursda-^ 

Oto\aryngo^ogy 

V n Kazanjian — 9 Plastic operation 
D C Siivni — 9 Dry clinic The fluoro coj e and the c 
moval of metallic foreign bodies safety pm a 
Dr Rirry— 9 BatiriA fallacie 

H P Mosher — to Ethihition of oesophageal mstru 
ments demonstration of the fluoroscopic t amination 
of thfe oisopl agns 

A S MACMrttAV — IX Lantern slide demon tritim of 
ccsophagtal ca c 

Ophtbalmolo j 

Staff— 9 Operation and demonstrations ol c e 

T B Hollow A v Thjroid c>e ca t 

A CpEEmvoop lye operations 

S J Beach Refraction with angular tsyic 

AN B Lancaster Muscle 

II B C kiEiiFR FTternal d sea cs 

E B Dcvphy rerimetrj 

11 K Messenger PhA'siological optics 

Paul Chandler Light sen e 

T L Terry Palhologv 

lD\r Rnctww Si ht saving clas 

Friday 

Ophtlialmologj 

Staff— 9 Operations and demon trations of ca cs 
F K \ ERHOETF Eye operations 
H Loweli Muscles 
Amy Sinrn Social nork 
H K AIeosekoer pi vsiological optits 
Paul Chandler Ligl t sen e 
T L Perry Patbolog) 

Ida E Pidcewas Sigl t sa ong clas 

Otolaryngology 

V H Kazanjian — 9 Dry cl me Correction of deform 
ilies of the face and no e lantern slide derooi t a 
tion 

H P ifosncR — 10 Dry clinic Punch tracheotomv 
A S AfAcMiLL/\N \ ray ot thy mus (lantern slides) 

F r GARtAiTD — II ill to icai exl ibitof latymgeaUn tru 

ments 

H\R\ \RD MPDICAL iClIOOl 
riicjdav 

I uciEH IIowE — 2 Ophthalmic etgograph wnlcs auto 

matically the story of ocular fatigue and relation of 
this fatigue to eyestrain 

H P Mosher— 2 Mo her Toti lacbD“al ac operation 
demonstration on cadaver 

C B FAXJHCEandP E Melt e» Inatom cal e I ih t of 
temporal bone specimens 

Thursday 

Luciey IIoite — 2 Ophthalmic ergograph writes auto 
matically the •itoty of ocular fatigue and relation of 
thi fatigue to ew strain 

II I Mosher — 2 demonstration of method in po t 

graduate teaching of laryngology 
M II luRiF — J Erhibiljon of temporal bone Sfecunens 


CHILDRENS HOSPITAL 
3"H«day 

I VAX IN G RrcHARDb and associates — q Dry clime L\ e 
stricture of the cesophagus rulmmating infection of 
the antnim m children Afodjfied radical mastoid 
operation m children 

Lylian G Richards Edwin A Mfserve and Dr Cline 

— to Ao e and throat operations 

11 ednesday 

Lyman G Richards and associates — 9 Sinus thrombo is 
inretro pect Sonethoughtsonpostoperativehealing 
in acute mastoiditi Ts-phoid fever and masioiditi 
in children 

IymanG Richirds Edwin \ MevEKVEandDR Cid.e 

— 10 No c and throat operations 
Thursday 

I YMAN G Richards and associates — 9 Drv clinic 
Sow bronchial foreign bodies and et] ericnces attend 
ing tf eir remo al 1 group of farj ngeal obstructions 
with trachcotonuc complications Bronchiecta s m 
children 

I\m\nG Richvrds Edwin a AfESLrvEandDR Cuwr 
— 10 Nose and throat operations 

CARNEV HOSPITAL 
T uesday 

WtLLtxsr Lt£Bsn.\-^ EjeoperaNonr and demon traCion 
of ca es \ ray localization and magnet extraction of 
foreign bodit 

U ednesiay 

1 D Hurlev and W S LtrDsiVN—g I>c operation 
and demonstration of ca cs 
Thtrsiay 

WiLUAMltEBMANandll Bornchoff— 9 Evcoperation 
and denJonstrat on of cases 
Friday 

\A J SncEHANandr G Miniter-— Otolaryngolngical 
clnic 

M \«tS ACJIUSI TTS IIOMECP \THIC HOSPIT U 
Fi esday 

\A D Rovvi.\nd— q Eyedmic 

F A\ COLBtfRvandll L Babcock — 9 Aural cJihjc 
Thitrs^ay 

\\ D Kovvxvnd — 9 Eye clinic 

C Smith C A\ Bush L R Johnson R 0 PvRRisand 
WM M 41KEE — 9 Nose and throat clinic 
TruJay 

\\ D Rowlvnd J C Stlrnuerc II AI Emmons and 
J j ’^lirdvLL— - 9 Eyecbnic 

BOSTON DISPEKSAPY 
Tiicsdav 

If J Ingus-' 2 Beck Schenk snare method of ton il 
lectomy 

If edi (sday 

Joseph G Skirball — 10 Fye dime demonstration of 
ca es ettemal diseasco perimetry Ophthalmol tncal 
CO operation with syTihih clinic 
T/ i sday 

\ I SRiPnvLL — 10 Ocular lues 
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Sr ELI2\DETHS HOSIira 
T t d y 

T H CY— 9 M t d a d to 1 
ll' dn d 

P S 'I V \ — g E le t on f tJ e V 
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ANNUAL HOSPIT\I sr\ND\RDIZ\TION CONFERENCE 


^londay 10 00 — Ballroo it Cople\ Pla 1 II 1 1 
George D Stewart MD Ne\\ok Pr idmc 
Addre s of ^\eIcome Irederic \ Wasiibibn MI) 
Boston Duector Massachusetts General H > pital 
The R 61 e of the American College of Surgeon inlm] o n 
Hospital Se^^^ce George D Stewart M 1> \e% 
\ork President \merican College of Surgeon 
Pre entation of \nnual Report of Ho pital Standa liza 
tion and Announcement of \ppro\ d Li t for 10 
M T MacEaciiern MD Chic go Asocial 
Director American College of Surgeon and Di c t r 
of Ho pital Activities 

Health Invcntoriums in Approved Ho p t 1 — Further 
Pro ress of Research Frvsklin H Martin MD 
Chicago Duector General American College ol ''ur 
gcons 

The Interest and Influence of the Duke Endowment in 
Ho pital Standarduation A\ b Rankin M D 
Charlotte N C Duector The Duke Endo m nt 
Nur e Patients and I ocketbooks May A\»r Blk e s> 
Ph D New York Duector Committee on the ( ad 
mg of Nursing School 

General Di cu sion Charles F Wilinsky M D Bo 100 
Director of Beth Israel Hospital \\ illi a t D vbr vcu 
MD New \ork Dean College of Ph i lan and 
Surgeons Columb a Umver ity Mary M Rouert 
RN !New York I ditor American Jou nil of Nurs 
mg and Charles H Mayo AID Ma>oCbni 

Mofui V 00 — Ballroom CopI y PI a Hot I 

George D Stewart MD NewAork Pre id n 
Ml cd Pedagogic Opportunitie Incident to the Usual 
Organization of the Re ident Medical Staff of th 
Hospital IlENTiy K CuRtSTiAN M D Boston 
Here) Professor Theory and Practice of rhj'^ic 
Harvard Umversity Medical S hool 
Medical Education and Specialization Millard C 
Ratpleye MD New Haven Director of Studj 
Commits on on Medical Education 
E^enmental Science versus Imitati e Art in Medicine 
E Murray Blair MD Aaticou cr B C 
A\ hat Is the R 6 lc of the Ho pital Adrmmstralor’ F F 
CiuPUAN Cleveland Director Mt Sinai Hospital 
A 1 ual Methods in Conducting the Staff Conference (lllu 
trated) C G Pyrnall MD Rochester N A 
Duector Rochester General Ho pital President-elect 
Amen an Ho pital Association and Harry D 
Clough M D Rochester N A As istant Aledical 
Duector Rochester General Hospital 
General Discuss on CiiyrlesH Aounc MD Portland 
Maine Duector Maine General Hospital and John 
T Burrus M D High Point N C Surgeon High 
Pomt Ho pital 

Tuesday p jo — B U om Copley Pla a IJatd 
Joseph B Howt.an'd M D Boston Supe mtendent 
Peter Bent Bngham Ho pital Pre iding 
"Ihe Educational and Lconom Value of the Out pat ent 
Department n a General Hospit 1 James Raclyj. 
Miller M D Hartford As i tant G^mccologist and 
Obstetrician Hartford Hosp tal 
Selecti e Econom c Basi for Out pat ent Ser\ice (Illus 
trated) Beatrice Kai er Det o t Climc Lxecutne 
H rperno«pital 


Minimum Standard for the Hospital So lal Seni e De 
partment Myb^lR Wilson RN Boston Due tor 
Social ‘>er\)ce Department Children s Hospital 
The Operation of a Ph> sical Therapy Department from the 
S lentific and Economic Standpoints John S 
Coulter M D Chicago Assi tant Profe sor of 
Physical Therapy Northwestern University Medical 
School 

Di cu Sion Micuvel M Dyvts Ph D New Aork Con 
sultant Ho pital and Community Surveys and 
Frank. Granger MD Boston Director of Hiysical 
Therapy Department Boston City Hospital 


T tesdas 00 — Ballroo Copley Pla a Hotel 

Clin c on Case Record in Hospitals Directed by C V\ 
Muncer M D a alballa N A Director Grasslands 
Ho pital 

\\ hat Constitutes a Good Case Record? F rk*est Leroi 
Hunt M D Worcester Surgeon and Director of 
burgical Services W orcester City Hospital 
A\ hat Are the Best Methods of Appraisin„ Case Record 
Harold \\ Hersey M D Brid eport Supenn 
tendent Bridgeport Hospital 

What I art Should the Record Librarian Play in Promoting 
Cffcieot Case Record in the Hospital’ Grace W 
Myers Boston Libranan Fmentus Massachusetts 
General Hospital 

H >w Best Can Good Case Record Be Maintained m the 
Small Hospital Where the Usual DifTcuUies— Lack 
of Internes Shortage of Funds and No Historian or 
Record Librarian— Are Frequently F und> Clary 
A Doolittle Derby Conn Historian Griffin 
Hospital and President Connecticut Hospital Hi 
tonans Association 

What Are the Most Effect iy e W ay s and Means of Slimulat 
mg Good Case Records’ Esiua C Black New Haven 
Record Libranan Grace Hospital 
What Should Be the Functions of a Record Couimittee of 
the Medical Staff? E W W illlyyisos m d 
C h cago Chief Field Representative Amencan 
CoUe e of Surgeons 

What Arc the Most Effective Means of Reepiiifr Current 
Case Reco ds up to Date? R C Buerki M D 
Madison Supenntendent Wisconsin General Hos 
pital 

What Are the Relative Ad antagesorDisadvanta esofthe 
Vanous Filing Systems’ Edith M RoBBI^s Boston 
Chief Record Libranan Peter Bent Bnghaiti Hospital 
The Organization and hunctionmg of a Central Record 
Department Genxvievx Chase Boston Record 
Librarian Massachusetts General Hospital 

11 ednesday p JO — Ballroom Copley PIom Hotel 
Open Forum — Problems Involved in the Professional Care 
of the Patient Directed bv Lewis A Sevton VI D 
Hartford Supenntendent Hartfo d Hospital 
Measunn,, the Professional EfT ciency of the IIo pital 
Joseph C Doaxe M D Philad Iphia Supermtend 
ent Philadelphia General Hospital 
Standard of Surgical Efficiency George W Swift MD 
Seattle Surgeon Children s Orthopedic and Ring 
County Hospitals 

Medical Staff Organization T T Murray Albany 
Supenntendent Memo lal Ho pital 
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TRANSPL\NTATION OF THE URETERS INTO THE LARGE INTESTINE 
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FUNDSMENTAL PRINCIPLE 

I T Mould seem that the \aUe is the onl> 
mLchAnism b> which fluids and gases, at 
a given temperature may be transmitted 
from a chamber of low pressure to one of 
higher pressure Without the controlling 
influence of the valve the tremendous energy 
of expanding steam and gasoline would be 
futile and powerless Therefore it may be 
truthfully said that without the valve prin 
ciple our present civilization could not pos 
sibly exist 

A valve IS a non motile movable gale or 
obstruction which is located at the threshold 
or m the course of a cavity or canal and 
which automatically closes and prevents 
reflux during the intervals between intermit 
tent applications of the necessary force used 
in the transmission of fluid matter from an 
area of lesser pressure into one of greater 
pressure In the higher animal mechanism 
there arc \arious conditions under which it is 
necessary to tran mit vital fluids forcibly 
Under all of these conditions and in all of 
these locations non motile membraneous 
vaUcs arc found The most important of 
these vaUes are those connected with the 
hc'irt and blood \essels and those at the cn 
trance of the ureters into the bladder and of 
the bile duct into the duodenum Without 
these \alves human life and indeed all higher 
animal life would be impossible rherefore 
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It mav be said that the valve is the most 
fundimcntil principle or mechanism con 
nected with the activities of our world 

cm ONOLOCIC VL STEPS IN THE DEV FLOPMENT 
OF THE OPEP VTIOV 

Since the dawn of modern medicine doc 
tors realizing the successful arrangement of 
the cloaca m fowls for the common reception 
of the urine and f-eccs hav e hoped that under 
certain circumstances a similar arrangement 
might be surgically produced in the human 
being A review of approximately 250 articles 
dealing with experimental attempts to produce 
this condition has shown that not one author 
had up to 1909 constructed a true non motile 
valve such as exists in ordinary mechanics or 
in the cardiovascular system at the mouth 
of the ureters or at the mouth of the bile duct 
The presence of muscle fibers near the outlet 
of these channels seems to have misled the 
investigators All reports of experimental 
attempts to transplant the ureters into the 
large intestine of dogs prior to 1909 failed to 
reveal a single instance in which a senes of 
live dogs with undamaged kidnevs could be 
exhibited 1 here w ere three notable instances 
however in which a degree of success had 
been attained bv a near approach to the de 
sired solution Since these three operations 
have caused a certain amount of confusion I 
shall therefore in the interest of clarity and 
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of fairness quote from the reports published 
b\ the three authors 

fo Ur operation George R fowler m his 
Treatise on Siirj,cr't (1906 11 ^13) described 
hib operation as follows 
U eteral and rectal anastomosis offers an ideal 
mthod ot d almg ith ih mcon cm ces and dis 
c mforts of xstr [h\ of the bl dd r were it not for 
th la g r of nf tion f the kidncv 
In the s m hi h I impl ted th u etors into 
th r turn p t f ng the openi g of the former b> 
m s of a ll r f mucous membrane and further 
p o\id g aga t inf ct on f placi g the ur ters 
m th grasp f th rcula fiber of th box cl x all 
thep t t aped nf tion a f asan> s>mptoins 
iild d t mi that fa t 0 r 0 >cars have 
laps d s nc the oj r ti n and the pati nt nox 
gr n to b a oung man has apparc tl> suffe cd 
n inco ni c fr m the pr s net of the opening 
of th ur t r nto the t turn 

I he tour step of the technique arc shoxxn 
in Figure i 

It will be ob cr\ed that Fowler attributes 
the sur es-> ot his operation to two features 
the mucou membrine flip within the boxvel 
and the muscular action of the intestinal wall 
around the ureter 

It IS at once apparent that this little tongue 
of mucous membrane after the catgut 
atiachm^, the ureter to it has absorbed 
would hang as a loose tag in the mteslme and 
would gradualh atropht Al o the muscular 
action around the ureter would be no greater 
than an\ other direct implantation And >et 
Fowlers operation succeeded in this case 
\^h\ did It succeed In Figures i A and B 
showing the outline of the tongue of mucous 
membrane in the diamond shaped spate it 
will be obserxed that aboxe the cut flap is a 
mall triangular area of mucous membrane 
(indicated b> an asterisk) which has been 
loosened from the muscular coat for the short 
pace interxcnmg between the point of eo 
trance of the ureters at the upper angle of the 
wound and the turning m of the mucous flap 
lor this distance the ureters actuall> ran 
between the mucous coat and the muscle as 
indicated m F and G (identified b> arroxxs) 
Figure r E shows a sectional viexv of the 
mechanics of the operation as desenbed in the 
teat bj Fowler 1 and G show what real^ 
happened as a result of the Fowler operation 
asshownbj hispictures Arrow s point to the 


submucous >=;pace traversed by the ureter 
This space corresponds to the space in A and 
B indicated b> the asterisk G indicates tbe 
probable result in Fowlers successful case 
The mucous flap hangs as a usele s ta 
Arrows point to the short submucous space 
traversed by the ureter which constitutes a 
short valve This feature of the re ult was 
apparently overlooked b\ Fowler Our 
present day success with implantation of the 
ureter shows that without doubt this factor 
accounted for Fowler t> succe s He had mad 
vertcntly applied the principle of submucous 
implantation and had not recognized it as an 
essential part of his success 

Marlin operation Asearly as 1898 Franklin 
H Martin was absorbed m a dream of the 
radical removal of the uterus and blidder for 
cancer which involved both of these organs 
and fully recognized that the chief desidera 
turn m this connection was a practical dispo 
sition of tlic ureters The follow mg para raph 
gives his \jc\v on this phase of the question 
at that time 

Tratspl ilation f // ureters t to th reel r 
siRmoid Jlcxt re is the method \ hjch literature 1 
dicates has been accepted as th inc aCable one by 
the tnaior ty of e (crimentcrs m spite of the ob 
j ctions which may b urged against it In mx 
experiments in this line I have accepted the lo r 
bowel as the best substitute for the bladder first 
because It possesses reservoir room second bcca se 
It has cmptving poxxer under the control oi the in 
di idual ani finally and pnncipallv because it h s 
a perfect sphincter outi t alsocomplct ly und r th 
control of the individual 

No more earnest industrious and intelli 
gent experimental surgery has ev er been done 
in connection with this subject than that of 
Martin For several years he worked on 
animals attempting to solve the problem of 
transplantation of the ureters During this 
time he had at least one dog that surv iv ed the 
operation for 3 months and at postmortem 
examination showed a fairly good kidney 
Nevertheless Martin gav e up in de pair as to 
the value of experimental work and expre sed 
himself in the following words 

1 am convinced that work on animals vnll wev r 
solve the probl m of urelerorectal anastomosis The 
care of an animal cannot be such that 0 e can 
nutuouze as in the human se eral sources f 
danger of infection For example Gravity as it is 
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Tig J Towlcr operation 4 Inci ion in the rectal wall 
mclud n the erous and muscular coals Mucous mem 
I ane etpo ed m a diamond si aped area and the edges 
of the inci jon retracted bv thre^d retr ctors The doited 
I ne shons the line of section of the mucou membrane to 
form the tongue shaped flap li Tongue shaped flap cut 
and turned uaeV The ureters are placed wtV their ob 
liquel) cut end Jjingontle urface of theflap and ccurtd 


m place b\ chromicwed catgut utures C Haj \al\ean 
ends of ureters placed in the rectum and a row of chromi 
cued catgut sutures closing the gap in the mucous merr 
branc V Showing the longitudinal incision m the bosiei 
wall closed by a rowof silk sutures The ureters are s! ow 
pa in„ into the upper angle of the clo ed inci ion £ / 
and G autho s inieri retation of To vice tccl mque I I 
C undo redraw n from I owler 1 Tnatise iiiiirgcrj 


exerted on the urine of the ureters in the uptight 
human is lacking in the horizontal animal The 
rectum of the human patient can be rendered and 
maintained relatively clean The usual location of 
the implantation in the animal (anterior or lateral 
wall of the rtetum) makes the mouths of the ureters 
at the most dependent portion of the bowel when 
the animal is lying standing and walking much 
more subject to infection The opposite is the case 
with the human and too the patient can be so 
controlled that ureteral catheters can drain the 
ureters for scaeral days afti r the operation and the 
mouths of the ureters protected entirely from in 
fected maltiial thus giving a start and an immunity 
when the resistance of the tissues «e at their 
lowest tide 

As far as the printed record shows M'trtm 
was neaer able to realize his dream of trans 
planting the ureters coupled with remoaal of 
the uterus and bladder for caranoma lit, 
reported on one dog which U\ed 3 months 
and at the postmortem examination was 
found to have a fairly good kidney as shown 
b\ the following pathological rqwrt b\ 
Frofes'^or Zut of the Klcbs Pathological 
Laboratory 

The absence of pjelitis in {his case contrasts 
markedly with the findings of former postmortems 
before this Socictv and speaks in this case against 
an ascending infection {tom the rectum up If the 


left kidney can be taken as a criterion of what is t( 
be expected after such operations the results migh 
be coostdered in a more ftiorable light It 1 
possible that this left kidney shows what woul 
have become of the right kidnev if the dog had bee; 
allowed to live (The left kidney showed in th 
middle of the convex border a nodular appearanc 
similar to that of the granular kidney of chroni 
interstitial nephritis) 

This was a better result than had beei 
accomplished by previous attempts at chrec 
transplantation ot the ureter into i dog 
bow el bv other m\ estigators 

Tht, following IS Mirtins description 0 
his operation 

j I lace the patient in a Trendelenburg po ition 
make the abdominal incision so as to expose Ih 
rectum pack back the omentum and intestines 
make a longitudinal incision of the pentoneumove 
the ureters down to their insertion into the bladde 
and dissect them out with the finger to a height 0 
about 3 inch s In, each ureter near the bladde 
with strong Silk and sever it above that point 

Bring both ureters forward and approximat 
them m front of the tectum bv including the wall 0 
each in one fine silk suture tied in a hard knot ani 
armed at each end wath long cambric needles 
^pproxlmate the ureters further by fine catgu 
sutures passed through the outer % alls of thi 
ureters only securing the 2 tubes parallel for a dis 
tarvee of 2 to 3 ceivUmetcts Place the severed end 
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f the u tt r on a gau spong h Ic x cuti g the 
C t sf P 

3 M kc a long t Jinai nc 10 21 chts long 
th ough the p rit n al n I subp nt n al ii ue of 
the upp r all f th b 1 and d sect b k thi 

t u s that the 0 li s rf f th mu culir t 
f th t tin xp d th 1 ngth f th jnm s 
c SI n in th I 1 in I m h id at it ent r 

Iheflap ar h Id apart b\ silk st i o tn ula 

4 \ftirmakingsur th t the bo elisf toffa il 
matt and havi g si u d it abo e b\ cl mp or 
rubb tub g make small i ci on thr ugh the 
rema 1 g coats f thi b Mg enough to admit 
the t\ o urct rs \ th ut p e su e and about 

c ntimcl r fr m th i er d of th o 1 I nul 

t n P s through th op n ng into th 1 t i r f 

the bo el d n a 1 th do bl th taJ I sutur 
p ev ou h pi ced in th nds of th t o ur ter anti 
b ng on n edl out imm di telv btlo the d 

udation and the th one 2 c nt m ters beloi the 

first 0 e or about 3 centim ters fr m th op nuig 


mad for the uat s n 1 d ai th eters through 
th p n g to th point at whi h the upper sta\ 
Silk found its t 

5 EIc atingthct ur t rs at right pi toth 
boi 1 \ h 1 st a hing th m b\ the upp r sta\ s Ik 
secu e th m to the fibr u and mucous coat of th 
lot 111 numb r of do cl> appl 1 sutur s of f 
catg t or silk usi g g cat ar ot to p n trat t 
the mu ou coat of the u icrs Th u t r a 
th lad pirallel v th the bow 1 on the i n 1 1 
p rtion th io r handling s Ik 1 maJe taut thu 
causi g nin crsion of th denud Isurfac 1 t th 
boi Ifo ad stance f 2 c ntim t and additional 

ulu passe I s cur g th ur t to the muscul r 
c t of th ntc t ne as it rolled in b> the te s on 

6 Th ur t a no bur ed m the m scul r 
coats f th bowel bv overfold g th co ts for a 
fu th r 1 stanc of 2 to 3 c nf met rs the in rs on 
biing facilitated bv making tension th lo r 
silk hand! ng st mg and s curing th m to the 
urcte s by fi le catgut sutures 
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7 The pentonc'iT. coat of the bowel is now closed 
over the ureters to the point w here thc> separate and 
then below them above that point This is accom 
plished by a running inversion stitch of silk A few 
additional interrupted sutures ol sdk or catgut 
attach the peritoneal coat to the outer coat of the 
ureters 

8 The ureters should be left protruding into the 
bowel when pncticable at the end of the opcrition 
so that the urine after the catheter has been removed 
will be earned off and discharged at a distance of t 
to centimeters from the point of their entrance 
into the bowel m order to protect the wound m the 
mucous membrane from contact with the urine 

While this reference to the C'ltheltrs hail 
not been mentioned in the description ol the 
operation and the catheters have not been 
shown in an\ of hlartm s pictures in another 
place in the paper describing the operation 
lor rcmo\al of the bladder the following 
St itement occurs 

\t the stage of the operation when I am ready to 
draw the two ureters into the bowel I would advise 
placing a rubber ureteral catheter with an end 
opening into each ureter for a distance of 3 inches 
the two free ends being temporarily plugged The 
two catheters arc thrust through the opening in the 
bowel and as the ureters arc guided into the opening 
bv means of the fixation and handling silks the free 
ends of the catheter should be drawn out through 
the anus and the plug removed and their free ends 
placed in separate rLCtotaclca After the ureters arc 
secured the catheter should be fixed to the edfc of 
the anus by two silkworm gut sutures 

He states the principle's and purposes of his 
specific technique as follows 

a The ureters should empty into the bowel m 
the direction of its loni, diameter from above down 
ward so that the urine shall bo discharged m the 
direction of the fjtal current 

b The ureters arc buried in the walls of the 
rectum for a distance of an inch or more Jongitudin 
allv so that in the act of dcfacation the f«cal mass 
will close the caliber of the ureters by Us pressure 
on the mucous membrane and that pres urc is 
exerted from above downward it) the direction of the 
onward flow of urine thereby emptying the ureter 
by a milking process 

c The ureters arc further protected by thc 
muscuhr coat of the intcstme This is accomplished 
by surrounding them in their longitudinal course 
through the inleslmc to the extent of ccnlimcttrs 
by the muscular coat of the bowel This muscular 
coat of the bow 1 in acting from above downward 
milks the urine downward and Iiotds the ureter 
closed when the rectum is aiding in dcfxcation 
\\ hen the contraction and closure due to defecation 
IS over the urine wall spurt forth with considerable 
force acting as a cleanser to the ureters 



I>K 3 Peter s operation Scheme of Iran j hntui nof 
ureter into rectum I y cxtrapcntoncal mctl 0 ! I Ureter 
in transplanted 1 o'ltion with H ro ettc of I ladder mucou 
rocml nne and muscle C catheter siilch s into ureter by 
suture at Ji and ptoirud ng through T tl c anus 1 ) 
forceps passed by t) c anus thnu li tie ofcning in tlic 
box cl and grasping the catheter I reflection of i crito 
ncum 

While it yvas Martin ^ announced intention 
to produce a \aWe he tn Tcaht> produced a 
sphincter There is the following difference 
between a 'sphincter and a valve 

A \al\c IS a non motile movable gate or 
obstruction which is locitcd at the threshold 
or in the course of a vessel or tube and which 
automaticallv acts to prevent a reflux of 
matter from an area of greater into one of 
fesser pressure 

A sphincter is a motile innervated gate or 
obstruction which located at the threshold 
or m the course of a cavitv or canal for the 
purpose of retarding the onwarcl or outward 
flow for the convenience of the biological or 
animal mechanism 

\ V a!\ e is equally activ e in an animate ind 
in inanimate mechanism A sphincter is 
effective only when animated or innervated 
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In the animil mechanism a valve is found 
where the activities of vital organs are to be 
certvinl) protected A sphincter ib found 
where function is to be improved The true 
valves of the bod> such as those which pro 
tect the outlet of the ureter into the bladder 
of the bile duct into the duodenum of the 
heart into the aorta function just as well 
after the patient is dead as during life A 
sphincter ceases to function during paralysis 
or at death A sphincter is a ring of mvol 
untarv mu cle fiber under the control of the 
nervous svstem and therefore subject to 
remote reflex or ps\ cholOj,ical influences as 
exemplified by such pathological states as 
cardiospasm pjlorospasm vaginismus blad 
der strangury and spastic sphincter am The 
true \ alv es of the body contain no muscle 


fibers and respond to no influence save that 
of the force thej art intended to control 
Martin s technique was not succe sful because 
he did not cut the muscular coat and thus 
eliminate it from the structure of the v alv e 
The presence of the phmcter of Oddi near 
the outlet of the bile duct and the extra 
accumulation of circular muscle fibers near 
the outlet of the ureter have apparentl> mis 
led investigators into the belief that these 
muscles are sphincters for the purpose of 
preventing reflux while as a matter of fact 
phincters are ncv er used for thi purpo e It 
1 possible that these circular fibers in both 
of these instances act like the accelerator 
unn'e muscle m the urethra and serve as an 
accessory force by injecting the bile or urine 
through the space beneath the valve into 
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the c-iMtj of the intestine or bladder after 
which the inammite flap of mucous mem 
branc acting as a separate structure auto 
maticaU> closes to preaent rcflu\ 

Peters operation Practically coincidental 
with the public ition of I owler s statement in 
his book and of M vrUn s work c imt the pub 
htation of a paper b> George \ Peters of 
loronto under the heading of IranspKnta 
Uon of the Ureters into the Rectum b> an 
I atrapcntoneal Method for Exstrophy of the 
Bladder which was published m the Bni 
tsli Medical Journal June 22 1901 Peters 
operation w as a modification and an impro\ c 
ment of the Ma\ dl operation which m reahta 
IS not simph a trinsplantation of the ureter 
but includes the ureter be inng segment of 
the bladder into the rectum Peters desenp 
tion follows 

On Jul> 15 1899 the patient was anesthetized 
and the parts were disinfected as thoroughly as 
pObiible The sphincter was well stretched and the 
rectum having been pre\iousl> cleared b> a purge 
and enema was washed out with an antiseptic 
solution of non poisonous strength A fair sized 
sponge to which a tape was attached wis then 
passed into the rectum as high up as possible This 
not only prci ented anv passage of fxcal matter but 
assisted matenaU> m raising the anterior wall of 
the rectum toward the bladder Turning now to the 
bladder a Jacques soft rubber catheter (Tig 3 c d) 
about No s (English) was passed for about 2 inches 
into each ureter Ihc part containing the eve was 
cut 00 50 that the urine entered the opening upon 
the end of the cathcUr frcel} A silk suture was 
then caught through the extreme end of the 
ureteral papilla (Fig 3 once or twice and was 
also pas cd b> a needle through the substance of the 
catheter so as to e0eetuaU\ prevent its slipping out 
as It was the intention to retain these catheters m 
position at least 48 hours C ire was observed not to 
obstruct the lumen bj passing the thread across it 
or by tjing too tightly The distal end of the ureter 
with a goodly rosette (Fig 3 b) of bladder muscl 
and mucous membrane was then dl ccled fire the 
catheter affording an cvccUent guide to il> position 
The idea was that whatever virtue there might be 
in the peculiar termination of the ureter upon the 
mn r surface of the bladder should be retained 
when the transplantation was completed As soon 
as the entire thickn s of the bladder wall (which is 
here uncovered bj [critoncum) has been snipped 
through with scissors or scalpel blunt dissection 
ma> be cmrIo>cd and it will be found not to be 
difticuU to free the lower end of the ureter along the 
wall of the pelvis without injur> to the peritoneum 

Both ureters having been isolated the whole of 
the bladder tissue was remorselessly ablated from 



I iR 5 Ti e modus op tandi in it e J h er> of urine nto 
tf int line 1 Segment of inte tin ir t te of re t 
\rtowv mdi ate siaiic intra ntestinal f re ure holding tl e 
alveclovtd li Collap cd inte t ne in wl i h [ re urchas 
been red j cd ) > j 3 ag Ioutii urd of a pcrislafii 1 av 
\ rowsmhcale 111) d foilonnginlhc V akt of thepen tal 
tic wa c Val c has been opened I j the relativclv a eater 
jrcssure m the ureter and the utme is be ng deli cred 
into the intestine C tflerpas ageof thepen taltiivavc 
tic intestine again as umes a state of rest and tl t valve 
IS again closed b> stall inlra intestinal pres urc indicated 
b} the a rov ^ 

the perimeter where it merged into the skin to the 
prostate where the vcsicultc sominalcs debouched 
(During this dissection great care must be taken 
not to expose or injure the peritoneum and if its 
hazardous proximitj be suspected a portion of the 
bladder muscle may be left though cvtrv vestige 
of Its mucous membrane must be removed In rn> 
cast the peritoneum gave no trouble whatever and 
was never m the least jeopardized ) 

The next step was to expo e the lateral aspects of 
the rectum at a point below the reflection of the 
peritoneum (Fig 3 f) The deep di section wus 
found to be surpnsmgK 1 asv and bv pressing back 
the retrovesical cellular tissue I was able to expose 
tilt anterior and lateral walls of the rectum with 
Ttadine s This part of the operation was grcatl> 
facilitated by an assistant who inserted his finger 
into the rectum and lifted it into thi wound 
The final step 0! the operation was the implanta 
tion of the ureters into the lateral walls of the 
rectum and this was accomplished as follows 




\\ th h s fing 1 a the rectum the op rator c 
f Ih det rm e th xa t po nt at hi h the 
mplantati n t b made The r qui it qualifi 
cat ons ( ) It mu t be bo\c th internal 

sphincter (Fig 3 ) ( ) It must b m th latrland 
not n th nt r 11 so as to \oid k nking 
tTh actu lU 0 cur \ in the hrst st ce in the 
uthor s c e ne tat rvg a subsequ nt adj t 
m nt of th impla tati ) (3! It must be hgh 

e ough up to p mit th urcte to p oj ct si ghtlv 
( a\ to ^ ch to th lumen of th bo 1 
ith t str t h g l.r g 3 bl If the ur ter th s 
proj ts It f ms papilla \ h h h n pre sed 
upon f om th n th to I b c m s c nverted to 
a 1 sim 1 to that at the entran of th ble 
duct d th saliv r\ d ts This po nt having 
be n d d d upon th p rato or h s as tant 
pa a si nd fore j th ough the nus p esses 

th m ga nst t from the r tal pect and 1 ft it 

carefull> into the ant or wound Th wall of th 
bo I no ncised upon the p oje t g fo ceps 

h ch s th n forced gently through B> st etch 

ng and cutt g we enl rge th wound v ith great 


exactness so that th ureter with its co tamed 
cathet will acc rat h hll it a d \ t not be m 
ju ouslv press d upon Th fo p a 0 ope d 

made t g a p th d t 1 nd of th cath t r fF g 

3d) d withdr t th b 1 nd out f th 
u the op tir at the am t me ca f Ih 
d ecting th u t r thr ugh th si t a 1 sati iving 
h mscif th t ts I rm at on forms a pap 11a at 1 ast 
1 h long p th octal m cou su face I 

gu d g th m uth of the r t r thro gh the lit 

n the r t I all on m \ p th f rceps back 
again b d the catl t r to gra p th f the 

rosett of bladder t s u a ou d th ur t I pap 11 
Th p occ s IS r p at d upon the othe d Th 
sp ge plug IS n th Irai n i ith care not t d 
tu b the th t Th r s m t b o lec s itj 
for stitch g the ureter 1 p t m I I d d not 
attempt it Th cath t I ft in po tion t 

least r 3 dav s or u 1 1 th v c m dv of them 
si n m> c n bout 6 hou 

The Peters operation 1 mo t inpCniou and 
has succeeded in the hands of a number of 



C01Ii:\ TR ANSI LAN TAriO\ OF URETLRS INTO L^RGE INTESTINE 6oi 



Pig 7 Segment of intestine into hich the ureter was 
implanted 67 da>s prior to TemQ\a^ of s] CEimcn lie 
pre sure within the intestine do cs the ahe h> pre sure 
on the mucous membrane Not a drop could be forced back 
into the duct 

Canadian and English surgeons lU making 
the operation extrapentoncal supplemented 
h> drainage Peters practicall) eliminates 
the danger of serious infection B> trans 
planting the \ahe mechanism at the end of 
the ureter from the bladder into the rectum 
he has saved thekidne> from intra intestinal 
pre sure but he in no \\a> utiliren the funda 
mental principle of surgical valve formation 
Therefore his operation vs onl> applicable to 
exstroph) ot the bladder 
If Fowler had drawn his ureter through a 
stab w ound (indicated b> a circle m Figure i A) 
m the lower angle of the diamond of mucous 
membrane instead of in the upper or prox 
imal angle or if Martin or Peters had cut 
through the circular muscular la> er of the 
intestinal wall down to the mucosa for as 
much as one half to i inch a sati'sfactorj 
technique would have been evolved by each 
of these men prior to igoo They omitted to 
do this because the problem itself had not 
jet been isolated and dehned 

It would seem that a combination of the 
I eters technique with the submucous tube 
technique described later in this article might 
be the operation of choice for certain eases of 
exstiophj of the bladder 

IbOLVTIOV \ND DEFINITION OF THE PFOBLEM 
Ihe problem itself was discovered bj acci 
dent as an incident in the course of another 
line of research 




In igo8 at the suggestion ofW J Mavo 
I took up the studj of the problems connected 
with pancreatic surgerj For this purpose 
an animal hospital was constructed and 
spcciallj equipped In certain experiments on 
the pancreas it was found neccs'^arj to 
transfer the dch\ erj end of tht common bilt 
duct to a location lower down m the intestine 
as a prchminary step to surgery of the pan 
creas Transplantation was done b> the 
direct method which had been recommended 
by W J Majo(rig 6B) n\ hen the abdomen 
was opened for work on the pancreas itself 2 
weeks or more after the transplantation I 
found that the duct in everj instance was 
cnormouslj dilated In one instance it was 
practicallj as large as the duodenum itself 
The dilation extended all the wav into the 
lumen of the bowel including the opening in 
the intestinal wall itself At once the thought 
occurred that the intra intestinal pressure 
must be greater th in the intraductal pre sure 
Hence the dilatation of the unprotected thin 
walled duct The solution must lie in a studv 
of the mechanism used bj nature Therefore 
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the relation hips of the dch'cn. end of the 
duc-t were tudied in, the living dog It uns 
found that tontrarv to the ms stenous oblique 
penetration through a complicated muscular 
wall which had been taught b\ some author 
ititN the duct iirst penetrated the muscle 
then ran immcdiatels beneath the loose mu 
coub membrane for a di tance before it 
emerged into the lumen of the bowel Ihc 
principle were further 'studied in dogs 
bladder b\ the construction and application 
of i similar arrangement to inanimate rubber 
tube rubber ba and rubber \al\es The 
solution of the technical problem seemed 
obvious I he duct mu t he under the loose 
mucous membrane for a distance before it 
enters the lumen of the inte tine 
The hrst method was ta m ike a stab wound 
through the muscular Ia> cr insinuate the point 
of a forceps for a distance betw cen the muco a 
and mu cle spread the forcep to separate 
these Structures then with the point of the 
forceps puncture the mucosa about an inch 
farther along insert a groov ed director 



ih gl a ngl t b d C T h q f pi 
ut PC mpl lit) r Sj m ed 

t m I 0 > ft I t (Th p rat 0 ha t 

bee e<i hm pt t dsnt omm ded ) 

through this canal pass it for an inch farther 
on along the inside of the intestine then pa s 
a threaded needle attached to the end of the 
split duct along the groove and bring the 
ncedl out through the intestine about 2 
inchc below the entrance through the pen 
toneum and muscle wall In this wa> it wa 
hoped to drag the duct through this little 
canal and anchor it on the inside Ihi 
proved to be more difficult thm was antici 
pated ami the method was abandoned for a 
simpler process which con i ted of an mci ion 
I or inches long through the peritoneal 
and muscular coats Through this inci ion 
the muscular coat was separated with the 
handle of a knife from the mucosa \ stab 
wound was made at the lower end of the 
e^posetl muco a and the duct dragged throu^'h 
this opening bj a needle and thread which 
was attached to the split end of the duct as 
show n in Figure 4 \ i he cut edges of the 
severed structure of the mte tinal wall were 
drawn together across the duct This left the 
duct l>ing under the mucous membrane m 
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TiC :o Prepiration ot the I o»el and u cters I Bowel clamped need'e/i 
int; insetted li Cro s section showing washing Out the bo vel C Iacl"'i''' 
wnlh g uzc D Sigmoido cope and Iar> ngeal lorccps u ed m } acVing the ' « 
No 12 u eteral catheter cufi of rubber tubing F bplitting the uretc g/ f 
in erted mto the utet r and tied m place by suture Note one suture js » pj 
urct r abo e the cuff II Catheter fa tened m the ureter / bhowngpacu’, 
fhe function of tl e gauze in drawing ureters through the ivound ^ 


the same rehti\ e position to the laj ers of the was found in anj case iq ^ 

mtestinal wall as that e\isting bcUteen the ersed the space hetvteen 
delivery end of the duct and intestine in a mucous coats Theprob) 
norma} condition and its solution had been 

Ibn operation was performed on 6 dogs Abstract problem ^f'o^ated if the 

under the same circumstances and conditions from a tiscus of low . ^onal 

as were present in the former series of cases pressure ^ cahze 

of direct implantation 1 he result was that Solulion Production 51 ad of 

whereas the ducts were dilated in all cases of Specific problem 
direct implantation no dilatation of the duct of a secreting organ the 
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prc ure mii t be lo« in I regular into i 
secJnrl hollow mscus in Mhich the prc sure ib 
hifeh and irregular 

SpL ilic solution The. production of a \ iKe 
from the n m motile mucous membrane of 
the second \i cus 

Spccilu I hnique HaMiv the duct of the 
tir t Midi run between the mucosi and 
mubculari ot the se ond mscus for a distance 
before eiittriii!, its lumen 

lor jI etjccti e The ptri taltic 

waae in the etond mscus and in the duct 
itbcll (hJR ) 

I he results of the eexpcrimentson the pan 
crea incidental to which were the discovcrv 
incl isolation of the problem m\ol\ed in the 
transplantation ot the duct into the mtc tine 
w erepre ent ed before the meeting of the South 
ern Surgical Vssociation in igop at \ irginia 
Hot Springs under the title Pantrcxlo 
entero tomj and I ancreatectoma and print 
td simultancouslv m the jubilee number of 
the Annals of Surgery December 1009 In 
do mg the discussion on this paper I made 
the sugge tion that this same prinaple might 
nhe the priblem of ureteral transplantation 


Immcdiateh after this presentation and 
publication I began a senes of experiments on 
the ureters using the same principles The 
results were reported and specimens exhibited 
to the Surgical Section of the American 
Medical Association at bt Louis in June 
1910 under the title Ph>sioIogical Implan 
tation of the Se\ ered Ureter or Common Bile 
Duct into the Intestine Illustrations for 
the technique adapted to the implantation of 
the ureters 4 H) were submitted and 
published with the report in the Journal of 
the {mcrican Mcdieil Issocnlion (igii hi 
leb II ) Th( results of these experiments 
which were preceded bv repetition of bile duct 
experiments were summarized in thi article 
as follows 

In 5 dog Mth direct mplantation of the ble 
du t nil spi im n shoicd ma ke { diiatatiu of 
lb 4 log in \hich th lu t ' as transpla t d bv 
the ul mucous method non showed Halation of 
the du t Of 6 dog in 1 h ch dir ct implantati f 
lb u t r vas performed $ d cd with p\o eph 0 
sar ult fthe p rati n while the sixth lu dand 
waskill I6rd3\ afiroporato whniti sf nd 
that th k) I vith Ih implanted ureter ha 1 bi 
tot lb I s(ro\ d Ua ng onb a h )I of fib ou 
tis u hil the ur t r \ s dilated nd r mamed 
id p n (I g 6 c) Thus e er> ureter a d e\ r> 
bit lu t \ hi b \ds trnnspfa te 1 (iircctlv into th 
nbst nc without ab fo mation dilnt i through 
out ts tent luding its p g nto the tes 
tnal lumen On th th r ha d of g dogs in hch 
th u brs had b n implanted b\ th s bmuc s 
m thod 4 bad d 1 operati d ath f om g ne I 
ompi ati n such s m b encount red a \ 
i rmof mpheat iabd minil urg r> Thes hich 
r OX r d fr m tfc imm Ii t fleets of th o[ ra 
tion show d und mag 1 kdne>s an 1 undilatcd 
ur I s when th log 1 r kill d ot period r ng g 
from 60 to 67 da; after optr tion Remo d 
spec mens hen test I sh d th t the b actio 
\ as p rf ct m ch nicallj the d ad 1 t sti a 
w U as n the I 1 g I I igur 7 is shoe a po t 
mort m exper meat h ch \ as made in all of th 
ca s bo p rf t i as this val e in o 1 insta ce that 
b> using m> ent weight a d st pping on th 
bstrucled intcst e ruplur of the b 1 occ cu 
X thout ciusi gar flux of the fluid through the 
ur t r \ hich had been t msplant d \If th othe 
sp mens n thi ser s sho d similar alvt pro 
d c-Uon higur 8 shows tf similantx of th valve 
wl ich has been surg call> c struct d in the eou 
of the sul mu u implantati of th ureters to th 
no mal valv in a dog s bbdd r 

\s far as I know this x\as the first time 
that a number of undamaged dog s kulne>a 
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Tr I Traction loops in place for I old ng bowel wh le inc ions are made The 
lower or left 1 ci ion has been made th ough the musculan the handle of the knife 
cparating the mu clefrom the mucous membrane 


id been presented before anj society follow 
g transplantation of the ureterb into the 
iwel lortunatel) Dr Charles H Mayo 
as chairmen of the Surgical Section of the 
merican Medical Association at the time 
ns work was presented He saw the kidneys 
ad the vahes in the intestine produced b> 
le implantation as well as the technique and 
:cogmzcd the importance of the presenta 
on that had been made 
Dr M a\o s conlnbntion Dr Majosrela 
onship to the development of this operation 
\crv direct Had it not been for his sound 
imcal judgment remarkable skill and his 
anding in the profession it is cntirelj pos 
ble that the completed procedure which we 
:e prcbcnting now might have been delajed 
ir man> >carb for I must admit that there 
a\c been manj times when I have been 


discouraged with it m>self Dr Ma>os 
results always inspired hope and renewed 
energy 

After I presented this experimental work 
and the technique described in Figure 4 it 
was nearly >ears before I saw a case in 
practice to which I could applj it In the 
meantime Dr Mayo had used the operation on 

or 3 cases for e\stroph> of the bladder so 
that to him belongs the credit of being the first 
to perform this operation on the human 
While Dr Ma>o has never claimed to have 
added anj vital point to the technique of the 
operation he added the following personal 
touches which materially helped to climcalize 
the procedure He used fine catgut instead of 
linen he left off the control suture at the 
upper end of the implantation wound he 
used curved rubber covered clamps for hold 
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ing the intc&tinc he supplemented the inter 
rupted sutures «ith a continuous catgut he 
called attention to the adxantages of ira 
planting the right ureter tirst lou down in 
the rectum and at the same time fastening 
the parietal peritoneum to the intestine near 
the anastomosis lo da>s or weeks later he 
transplanted the left ureter into the sigmoid 
In Osiers memorial volume Dr Sla>os 
article on exstroph> of the bladder sums up his 
experience at that time 
In 0 r senesof 52 patients 6 were operatedonby 
th plast c method i died 6 months later (traumatic 
exstroph) at childb th) 3 patients wer operated 
on bj the Ma)dl Moxnihan method of whom 
di d f uraemia Twenty six were operated on by 
the tr n plantat on method 22 successfully 3 of 
these patients had but one kidney each Four died 


tab n d m a 

shortly after operation Seventeen of tl e 32 pat ^i^ts 
wer not op rated on at the time of their exam na 
tion some of them w re too joung and are to be 
oper ted on later others with dseased or dilated 
ureters were advised against the operation 

In the Journal oj the Anierican Medical 
Association (Ixxxu 624) C H Mayo and 
W alters reported 35 cases operated on between 
191 and 19 I m which the ureters had been 
transplanted for exstrophy of the bladder 
xvith remarkable results (To date Dr Mayo 
has done the operation on 93 patients ) 

In addition to Dr Mayo & work Dr W E 
Lower of Cleveland has performed a number 
of ureteral transplantations by this first 
technique I have transplanted somethin" 
like 14 ureters by the original technique while 



COrFE\ TRANSPLAKTATION' OF ORETEKS INTO EARGE ENTESTINE 6 o^ 



a considerable number of indn idu il operators 
throughout the countr> ha\e performed this 
operation successful!) b) this method There 
has aU\a)s been a considerable element of 
danger and difTiculty m carr>ing out the 
proper technique by this original method It 
has also been impossible to transplant both 
ureters at the same time\vith an) degree of 
safetv probabl) due to the fact that the 
adema follo\\ing the operation seems sufli 
cicnt to shut ofi the floss of urine into the 
intestine for 2 or j da)S and results in a 
urxmia in addition to the sepsis 

Because of these difficulties and dangers 
few base had the tcmerit) to recommend the 
operation for an) thing besides exstroph) of 
the bladder except in rare instances This 
Ins aUsa)s been \er) disappointing and I 
hase al\sa)s hoped that sse ssould be able to 
dcsclop a technique svhich ssould make the 
operation safe enough to justif) its use in 
man) other conditions sshich occur much 
more frequentl) than exstroph) of the 
bladder 

DESrLOPMENT OF THE TUDE METHOD 

On Januar) 27 1925 I ss as holding a clinic 
for the Northwest Section of the Amencan 
College of Surgeons One of m) cases ssas a 
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li 16 Ureters 1 uried in the intestinal wall by sutures 

cancer of the bladder for sshich we were to do 
a transplantation of one ureter as the first 
stage of the operation On opening the abdo 
men to m) great disma) I found the ureter 
dilated to the size of a mans finger Ihe 
svound ssas closed and no operation done 
About March jO another patient was 
icfcrred to me with a hopeless cancer of the 
uterus bladder and the \csico\aginal sep 
turn The patient had had a great deal of 
distress and presented a picture of despair 
The rclatises were informed that the onl) 
thing that could be done ssas to transplant 
the ureters after sshich sse might use large 
doses of radium To this the) consented and 
on April 4 the abdomen ssas opened through 
the right rectus muscle ssith the siess of 
tran'ipianting the right ureter It ssas found 
dilated to the size of m) little finger 1 he 
incision ssas then enlarged and the left ureter 
inspected It ssas dilated also The operation 
ssas being performed in the presence of a class 
of senior medical students and svhile dis 
cussing it I esoKcd the follossing plan 
Mobilize and sever the ureter insert a small 
rubber tube well up into the dilated ureter 
Place a trong linen thread around ureter and 
tube in order to anchor the tube to close 
ureter against intestinal infection to stran 
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tuhte ureter and permit of automatic rcmo\ il 
of lube later (.Tubes an<l catheters hid been 
u ed b\ others before m connection with 
urtleril transplantation but not in this \\a> 
and for the same purpose) \fter the intcs 
tinal a\ound was prepared in the usual waj 
the mall tube through a stab wound in the 
inte tina! muco&a could be attached to a 
rectal tube which had been passed up through 
the anus ^\ ithdraw al of the rectal tube would 
draw the ureter into the intestinal wound 
prepared lor it The ureter could thus be 
implanted submucouslv in the wall of the 
bowel in the same way as if no tube had been 
used This was done The patient a\as not 
mcon\enienced at all b) the operation more 
than IS experienced in ana other abdominal 
operation The kidney did not cease to func 
tion for a moment m fact it was discharging 
urine through the tube during the operation 
and afterw ard \bout 7 day s after operation 
the tube came awa\ and the ureter discharged 
urine into the intestine in a normal way 



I pi 

I) u <11 
i l> pi 


r 1 blc k ! Lee 1 1 c d hi 
t 1 t al f t p t 1 

ll I b I bed Ih 1-d 
al \ 1 !l h 1 f f Id dcutt pe h 
II th th pat t ht d 

<1 t h ml gutt 1 ha 
1 1 tl th d 


On April iS we opened the abdomen on the 
left side and tran planted the left ureter m 
the same manner This kidney also bcean to 
act at once and there was not the sli hte t 
disturbance from either of these operations 
(For conaenience of later reference this ca e 
will be designated Case X ) 

By the use of the tube to transmit the urine 
through the cedematous tissue surroundm 
the anastomosis the kidney functions just 
as if the ureter was brought out through a loin 
wound or through an abdominal wound 
Therefore it appeared that both ureters nii ht 
be implanted simultaneously with the same 
degree of safety that accompanied the implan 
tation of one ureter and there seemed to be 
no good reason why in certain cases at least 
the bladder could not be remoxed and the 
ureters implanted making a complete opera 
tion at one sitting 
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In the meantime the patient (Case \) 
.vhose abdomen ^\c had explored and aban 
Joned as hopeless as far as transplantation of 
:he dilated ureter \\as concerned continued to 
juffer sc\erely and insisted that something be 
lone regardless of the risk It finall> occurred 
that possibly the left ureter might not be 
dilated so that on Februarj 1 1925 we 

opened the abdomen on the left side and found 
that the left ureter w as not dilated We there 
fore transplanted the left ureter into the sig 
mold b> the original submucous implantation 
technique In due time the kidne> began to 
deluer its urine into the bowel and worked 
perfectl> The urine from the right kidne> 
of course kept up the continuous distre s and 
strangur> in the bladder hut we had in mind 
ligation of the right ureter for the purpose of 
killing the right kidney or e\ en doing nephrec 
tom> as soon as it could be established that 
the left kidne> was doing full function In 
the meantime wehad transplanted the ureters 
in Case \ b> the tube method so that instead 
of killing the right kidne> as planned we 
again opened the abdomen on the right side 
and transplanted the right ureter b> the tube 
method on April 14 1925 (Case \) The 
patient was immediately relieaed of his 
bladder distress We used some large doses of 
radium in the open bladder to destroy the 
local growth if possible Finally the patient 
was discharged He was secreting urine 
perfecth and was able to hold it as long as 6 
hours When last heard from 8 months after 
operation he was still quite comfortable 
although his growth was gradually depleting 
him From this time on we were unable to 
trace him as he had mo\ ed to eastern Canada 
After the transplantation of the second 
ureter in Case N in w hich the tubes w ere used 
a large dose of radium w as used in the \agina 
for the purpose of destro>ing the foul odor 
About weeks after the last transplantation 
an abscess developed in the abdominal inci 
Sion through which the left or second ureter 
had been transplanted The abscess was 
large and sepsis w as considerable 1 he patient 
died of exhaustion about 6 weeks after the 
second transplantation Clear urine was dis 
charged through the rectum up to the time 
of the death of the patient A postmortem 



Ti" 19 Completed operat on w thout drainage 

examination showed the right kidnc> to be in 
splendid condition the left kidne> was filled 
with multiple abscesses which seemed to have 
extended up the ureter from the abscess 
which cvidentl) emanated from the site of 
transplantation 

EXPERIMENTAL SUrGER\ 

The result of this postmortem examination 
sharplj brought out the fact that there were 
other problems v et to be solv cd not the least 
of which was local sepsis emanating from the 
site of implantation Plans were therefore 
earned out for doing experimental surger> 
on a larger scale than we had hitherto done 
Space was procured in connection with the 
Universit> of Oregon Medical School In 
order to guard against cver\ fault m tcch 
niquc m\ full surgical operating team was 
brought into the work The most pressing 
problem to be solved was that of cleansing 
the lower bowel in order to free the field from 
sepsis as far as possible A plan was decided 
upon The lower bowel must be isolated 
Accordingly rubber covered stomach clamps 
were placed across the sigmoid abov e the field 
of operation A large needle (No 13 Lew ishon 
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amount of success followed their use but tbej 
w ere nc\ er a complete success T he ordmary 
ureteral catheter was difiicult to hold in place 
and Its caliber became obstructed \cr> fre 
quentl> b> incrustation within the lumen 
Therefore a search for larger sized ureteral 
catheters was made Fmall) it was found 
that C L Bard and Compan> ofNcw\ork 
made ureteral catheters of sizes as large as 
No 12 but owing to the smooth surface of 
such a catheter there was no wa> to anchor 
the ureter to the catheter Therefore a small 
cuff of soft rubber tubing was slipped over the 
catheter and fastened b> a ligature or two 
making a perfect anchor After w e had soU ed 
all these problems the results upon dogs were 
much better than we had had before 

One \ery interesting experiment was made 
in the wa> of bringing the ureter diagonall> 
forward on each side of the rectum in a 
diagonal slit The two slits came together at 
a point on the front of the rectum From this 
point of convergence a single slit was made 
an inch or more down the front surface of the 
rectum Fmall> a stab wound was made at 
the lower end of this anterior incision and the 
tubes and ureters drawn through a single 
stab wound (Figs 9 A B C and D) This 
was a ver> convenient operation and the 
experimental results w ere \ cr> good (Fi^, 9 E) 
It is barclj possible that this operation ma> 
hav e merit but w e hav e not so far done it on 
the human being 

Man) other details were viorked out until 
a verv definite and workable technic^uc had 


been completed Our experiments showed 
\cr\ clcarlv that the tube technique not onl> 
carries a lower mortahtj but also giv es better 
functional results afterward than the original 
transplantation without the tube However 
the principal supenontv of the tube method 
IS that both ureters ma> be transplanted at 
the same operation The final results of the 
operation on dogs were not tested out bv me 
but an article published in the Mav 1928 
issue of the Journal of Urolog\ b> Charles 
Morgan McKenna of Chicago supplied the 
missing link I have his permission to quote 
from his article 

I thought jt would bo desirable -ind valuable to 
make some experimental investigation with a view 
of ascertaining what such kidney function pathol 
og> and bacteriology mav be following urttcral 
transplantation For this purpose we have operated 
on 14 dogs and i human being using the Coffey 
(tube) technique 

The work of ureteral transplantation was started 
in October 19 5 The first 5 dogs operated on died 
with one exception \t autopsy the same patho 
logical condition was found in each dog Death was 
not duo to the Coffcv technique but to our own 
fault in carrying it out In these dogs we failed to 
draw the ureter far enough into the lumen of the 
bowel and secondly there was loo much tension on 
the ureter the result being a suppuration at the site 
of transplantation into the bowel and hence an 
ascending infection into the kidnev producing an 
acute pyelitis and general peritonitis Icrfecting 
the technique by taking away all tension from the 
ureter after transplantation and introducing the 
ureter far enough into the bowel produced results 
and we showed that the urine emptied freely into 
the lumen of the bowel The dogs made a good re 
CQvecy from the operatvow and were, allowed to go 
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transfusion netdlt) «a procured 'ind attached made the intestine easj to handle but ab 
to the tube of an irri'^iUr \ igmoidoscopt sorbed all the moisture in ide the into tine 
\\a inserted inti the reetum the water turned Furthermore the ureteral tubes could be 
on in a Wr^e tream and all 3v. td to run until attached to the gauze instead of the rectal 
the wa er came clear through the sigmoid tube 

oseopc \11 the u iter was then drained out The next obstacle that was encountered 
through the lomoido cope and the obturator uas spasm of the dog s ureter which made it 
was re inserted and the instrument passed up verj difficult to introduce a soft tube of 
t3 a point near the clamp obstruction With sufficient size to carr> the urine for more than 
lon„ lanngeal forcep gauze strips were a da> or two L\cr) tjpe and \arietj of 
picked into the gut through the sigmoiilosoipe tubing was tried FinalK silver tubes and 
until the rectum appeared stulTctl This was gold tubes were constructed to which the 
a great improvement as the gauze not onl> rubber tube might be coupled A certain 
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amount ol success followed their use but thc> 
w ere rc\ cr a complete success T he ordinarv 
ureteral catheter was difficult to hold in plate 
\nd Us caliber became obstructed \cr> Ire 
quentK b\ incrustition within the lumen 
Ihercforc a search for larger sized ureteral 
catheters was made Finallj it was found 
that C I Bard and Compan> of New ^ ork 
made ureteral catheters of sizes as large as 
No I but owmi, to the smooth surface of 
such a catheter there was no wav to anchor 
the ureter to the catheter Ihcreforc a small 
cuff of soft rubber tubing was slipped over the 
catheter and listened b> a ligature or two 
making a perfect anchor After we had solvc<l 
all these problems the results upon dogs were 
much better than we hid had before 

One \er> interesting eapenment was mule 
m the wa\ of bringing the ureter diagonallv 
forward on each side of the rectum m a 
diagonal sUt Ihe two slits came together at 
a point on the front of the rectum I rom this 
point of conacrgence a single slit was made 
an inch or more down the front surface ol the 
rectum I maU\ a stab wound was made at 
the lower end of this anterior incision and the 
tubes and ureters drawn through a single 
stab wound (Figs 9 A B C and D) Ihis 
was a \ery convenient operation and the 
experimental results w ere \ci> good (Fig 9E) 
It IS barel> possible that this operation may 
hav e merit but w t ha\ e not so far done it on 
the human being 

Manx other details were worked out until 
a xerv definite and workable technique had 


b(cn completed Our experiments showed 
\<r\ clcarU that the tube technique not onlv 
carries a lower mortaht> but also gives better 
functional results afterward than the original 
transplantation without the tube However 
the principal supcnoritv 01 the tube method 
IS that both ureters ma> be tr insplanted at 
the same operation Die final results of the 
operation on dogs were not tested out bv mo 
but an article published in the May 19 8 
issu< of the Journal of Urologv by Charles 
Morgan McKenna of Chicago supplied the 
missing link I have his permission to quote 
from his article 


I thought it would be desirable and valuable to 
make some experimental investigation with a View 
of ascertaining what such kidnev function pathol 
og> and bacteriologj may be lollowing ureteral 
transplantation For this purpose we have operated 
on 14 dogs and i human being using the Coffe> 
(tube) technique 

The work of ureteral transplantation was started 
m October 1925 The first 5 dogs operated on died 
with one exception At autopsj the same patho 
logical condition was found m each dog Death was 
not due to the Coffey technique but to our own 
fault in carrying It out In these dogs we tailed to 
draw the ureter far enough into the lumen of the 
bowel and secondly there was too much tension on 
the ureter the result being a suppuration at the site 
of transplantation into the bowel and hence an 
ascending infection into the kidney producing an 
and general peritonitis lerfcctjng 
the technique by taking away all tension from the 
ureter after transplantation and introducing the 
ureter far enough into the bowel produced results 
and we showed that the utme emptied freely into 
the lunwn of the bowel The dogs made a good re 
coverv from the operation and were allowed to go 
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0 to compl t n ale en e and were later studi d per cent on inch side in 15 minutes The dog was 

f function d ba t ri log\ and ft ll> pitholog> killed \ ith ether Autops> sho ed that th rght 

ar r po ti g th results onl> of si glc tran kidney was cntir ly normal The left kid ey w s 

pla tail s f r th r ason that n th se d gs the smaller than the r ght and was scarred at both 

n mal d w us d for a cont ol poles The car sulc \ as scarred and th ekened at the 

D g 6 -V medium s zed hitc short haired mal poles The pchis and ureter were of normal s e 

\as opi.r ted upon D ember 7 19 5 Tht I ft The anastomosis was well healed but thcr \assome 
ur t as 1 lat d a d tra spl t d into the thick ni g of the left ureteral % all in the di tal 

gm id b\ th s m technique s pre ously dc thud The opening i the distal portion of the left 

r b 1 In th s perat on the sigmoid was fastened ureter into bladd r was not found 
t th lit ra! pci c all b\ one atgutstitcb Dog 7 A small brown male was operated upo 

O Jinu 4 0 6 th dog asi good condition Dec mber s ^9 5 The operation cons t d 1 

and cont nu d t mp ove throughout the nc t anastomosi g the 1 ft ur t r to the sigmo d th 

\ ar O p b uar\ 7 97J\ar dz months same tech quo as ha b n pr \ ously deser bed 

aft th hrst 0] ati th Jog \ aga n ana; b ing us d This dog made a complete rccov ry a d 

th t 2 d and a m dli e in 10 m de The left 2 y ar later (February i lor?) was again anxs 

u t r as olat d then cis d and a ur tcral th tiz d the uret rs were isolated incised a d 

cthetrins td Th e eafci adbes ons about cathet n d Urine was coll cted for culture The 
th sit of anast mos but not marked The right functional test si oi ed the app ar nee of the dve 
u ter \as 2I 0 1 olat d inci ed and a atheter 1 sithin 5 minutes from each k d ey The dye was n 
rted V kidntc function test w do c cube goodconccntration Inismnut sth dyeshow dir 
ntim ter of ph no! ulph ephth lein being us d p r cent on the 1 ft s de and 24 per cent on the 
th th £ llo I g r suits from the rght kidney right side 
the d\ ppear d 1 3 m nutes in good concent a The dog was kill d with ether Aut p y reveal d 
t on from th left kidney the d\ appea ed in 3/ the an tomosis well healed and the left kidney of 
m nutes in g d con entrat on The dye showed 25 normal size There was very slight scarring of the 
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Capsule The right kidnev was enlarged the ureter 
thickened and marked hydronephrosis was present 
No scars were present The ureter was patent and a 
probe could be passed from the ureter mto the 
bladder There is no explanation for the hvdrone 
phrosis on the unanastomosed side unless pelvic in 
ftction secondary to operation caused a peritonitis 
Dogs 8 9 and lo were operated upon December 9 
ti and 13 19 5 respectively the Coffey technique 
is previously described being used 

On February 8 19 7 1 year ind 2 months after 
operation these 3 dogs were anjesthetizcd in the 
Same manner as Dogs 5 0 and 7 The right ureter 
which had been transplanted in the previous 
operation was isolated and a double ureteral cathet 
tnzation was done by making a small slit m each 
ureter A kidney function test was done i cubic 
centimeter of phcnolsulphonephthalein being used 
with the following results 

Dog 8 The dye appeared on the good side in 3/ 
minutes and on the right or transplanted side in 
4 minutes The function on the left side was 2 per 
cent in 15 minutes while on the right it was 18 per 
cent Bacteriologv was negative on both sides 

Dog 9 The dye appeared on the left side in 3 
minutes and on the right or transplanted side in 4^ 
minutes Function was equal on both sides 21 per 
cent in 15 minutes The urine was negative on both 
sides 

Dog 10 The right ureter was found to be slightly 
larger than the left The right was the transplanted 
side In the dye test the dve appeared on the left 
side in i/i minutes and on the right side in 6 
minutes Laboratory analysis showed colon bacillus 
in the urine from the transplanted side and sterile 
urine on the left side 

In this case the transplant was made into the 
bladder instead of into the bowel Hydro ureter and 
hydronephrosis were marked especially the hydro 
ureter This was due to a constriction of the ureter 
at the place where the transplantation into the 
bladder was made \\c tried to use the technique as 
in the bowel but apparently the bladder docs not 
work with the Same valve like mechanism In other 
cases where wc made a transplantation mto the 
bladder we found we were inclined to get a hydro 
ureter which proves pretty conclusively that the 
Coffev technique is the one of choice in the bowel 

Those who have had experience with 
transplantation of ureters in dogs will appre 
ente the remarkable success of Dr McKenna 
in which he has had 5 consecutive ureteral 
transplantations in dogs in which the animal 
hv cd more than a v car and m w Inch practically 
normal functional results were obtained 
I very surgeon who has had both experimen 
tal and clinical experience realizes how much 
more difTicult it is to get results in the case of 
a dog than in the human Ihe dog seems to 
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have poor resistance to colonic bacteria and 
this particular operation is far more fatal in 
the dog than in the human 

TECHNIQUE 

It goes without say ing that the fundamental 
proposition forming the background of any 
successful technique for transplantation of 
the ureters into the bowel is that valve action 
must be produced A v alv e to be alw av s efiee 
tual must be unanimated and uninfluenced 
by muscular structures The mucous mem 
brane is the only available structure meeting 
this requirement and is the one which has 
been universally used by nature for such a 
purpose The fundamental point in the tcch 
mque is that the ureter must be made to run 
immediately under the mucosa for a dis 
tance before it opens into the lumen of the 
bowel 

The two other important features to remem 
ber are 

A The kidneys are vital organs and life 
can last onlv a short time without their func 
tion Therefore the operation must be so 
arranged as to interrupt renal function as 
little as possible After every wound an 
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exudation which produce*? a certain amount 
of swelling takes phtt in the neighborhood 
if the wound It seems that when a ureter js> 
tnn planted the swelling in the wall at 
ka t in certain in tance temporanU retard 
jr Lompkteh block the flow ol urint from 
thitkulncx If b th ureters have been Iran 
p 1 lilted withiut the proviion for the free 
p i age 1 urine the patient will often die 
tr m uriniia imetimts tin swelling docs 
n )t lb truct the ureter hut it i generdh ton 
ct Ic 1 th It bilikril tr in plant alion af urt 
Ur without thi proviion I vtrx dangtrou 
I t*'’^xik a un t the triau mterruptun 
oi renal function diirin„ the »la\s immtd 
lafclv liter opcntion three plans h i\t been 
u cd 

I 1 ran plant ition of jne ureter at a time 
tlir u^h cparalt inciiin tht operations 
hem Irimiodiv ti week apart 

Uniliteral <r bilitcrd Iran pi mtalion 
ot ureter preceded simelime bcl >rc b\ 
bil itcnl ncpihri toniv 

'Ihe tube ir catheter technique in which 
caih ter il sulh lent i/e are used t > trans 
ler the lluid lhnui,h the operative held 
Jurin„ convalt eence 

Hv the hr t plan two niajar abdominal 
rperatinn arcneccssarv B\ theseeondpUn 
tw( 1 in mci nn are male at one time 
folliwed later b\ an ibdommal operation 
B\ the tliird plan the tube or catheter tech 
nu|ut onlv one peratun is required and onl) 
one ab kniinal incision 

II Ihe iperatirn must be done in an 
e cntialh eptic lield Infection cmanatin^ 
fr ni the site of transplantation is often fatal 
ind 1 alwaj detrimental to the final result 
Ihcrcfort everv effirt to sterilize the field 
and produce an a eptic operation should be 
ma ic I he \ Ian for bringing about an aseptic 
held 1 cquallv applicable in each of the 
three plan 

Jhert will be times when each of these 
plan will hav e Its adv antages Plan i using, 
the t\p of technique described in St I ouis 
igio (Fig, 4 B) might be made ne cssarv 
hecau e of the smallnc of the ureter the 
inabilitv to ecurc proper tubes or catheters 
or in an emergenev in which a ureter has been 
injured I hn (Hinman s) will be indicated 


when the ureters are too much dilated to 
permit of transplantation into the bowel in 
which case a bilateral nephrostomy combined 
with ureteral catheter in the ureters would 
permit the ureters to become reduced in 
size and also permit the infection to be cleared 
out bv irrigation the transplantation opera 
tion to be (lone later at an opportune time 
It might also be indicated in sub standard 
patients or in cases in which an obstruction 
at the neck of the bladder has temporarih 
d im ig,cd the kidnev s I Ian ? should be u ed 
a a routine procedure except for the special 
iiulieation alrcadv enumerated 

\ suming that the operation is to I c done 
on Saturdav an ounce of castor oil is giv en on 
Thur <la> and again on I rulav morning On 
I ridav evening and again carlv Saturdaj 
morning, the bowel is flushed with a hi h 
enema of clear water \ li ht diet is given on 
Fridav and the patient is induced to drink 
all the water pos ible \t 7 oo a m Saturdav 
4 gram of morphine vnd 1/150 gram of 
atropine art administered and a rectal tube 1 
placctl m the rectum to carr) oil an> fluid 
whith ma> come down A general ana; thetic 
Is started at h 00 a m \n inci ion extendin 
from just above the umbilicus to the pubic 
bone IS m \de ju t to the left of the middle of 
the abdomen \I1 the into tine except the 
sigmoid art carefullv packed back and held 
above the promontory of the sacrum vvitha 
i yard pack of gauze V thin bladcd curve! 
rubber covered stomach clamp is now placed 
on the sigmoid 1 to 14 inches abov e the anus 
thus isolating this lower segment 

Ihe patient is now drawn down to the end 
of the table c that the buttocks protrude 
bevond the table V skilled as istant inserts 
a sigmoidoscope 30 centimeters long into the 
rectum and on into the sigmoid guided bv 
the operators left hand manipulating, within 
the abdomen \ tube 2 feet long m which 
has been fastened a beveled cdg,ed needle 
(\o 13 Lewishon transfusion needle) 1 

coupled to the tube of an irrigator which 1 
arranged at considerable height The needle 
i thru t through the wall of the sigmoid 
JU t below the clamp and the w atcr is turned 
on The sigmoido cope is driwn down so 
that the end is within an inch or of the anu 
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The V; aler hen it begins to hoNv through the 
sigmoidoscope usually contains small par 
tides of fiecal matter and mucous As soon as 
this 15 entirely clear 500 cubic centimeters of 
a 1 per cent solution of mercurochrome is put 
in the irrigator (as suggested by Dr L L 
McArthur of Chicago, in a personal commun 
ication) After the irrigation is finished and 
the fluid has entirely drained an ay through 
the sigmoidoscope the obturator is again 
inserted and the sigmoidoscope under the 
guidance of the operator s hand within the 
abdomen is pushed upward to within an inch 
of the obstructing clamp Sterilized gauze 
packing folded from a strip of gauze 4 inches 
wide and extending to a length of about 10 
feet IS now used to pack the lower bowel 
For this purpose i lar>ngeal forceps with a 
straight shaft of somewhat more than ao 
centimeters is used As the assistant from 
below introduces the gauze with forceps the 
placing of the gauze vs guided b) the operator s 
left hand within the abdomen As the bowel 
is filled with gauze the sigmoidoscope is 
gradually withdrawn The assistant is care 
fuU> instructed to include a considerable 
mass of gauze m his forceps so as to prevent 
the end of the forceps from injuring or pene 
trating the intestinal wall (Fig lol After 
the segment of bowel from the clamp down 
ward has been filled with sterile gauze the 
patient is drawn back on the table and 
placed in a moderate Trendelenburg position 
The posterior parietal peritoneum is now 
incised o\ er the most con\ cnient approach to 
one ureter Through this incision the ureter 
IS located and picked up on a smooth retrac 
tor The incision is extended both wajs as 
much as needed to expose the field The 
finger curved under the ureter is slipped 
dow n like a hook tow ard the bladder freeing 
the ureter of its connective tissue and pushing 
dow n the structures of the broad ligament m a 
woman to a point as near its entrance in the 
bladder as possible Underthe guidanceof the 
left index finger used as a hook a small 
Kocher clamp is placed on the ureter An 
other IS placed just proximal to it The ureter 
IS now sev (.red w ith a knife (I ig 1 1) The 
distal stub of ureter is tied with catgut just 
below the forceps If no drainage is to be 


used the stump should be cauterized with 
carbolic acid The other ureter is lifted m 
like manner and the two damped ureters are 
drawn through the upper end of the wound 
If drainage is to be used fand m> personal 
opinion IS that it is safer particular!) for one 
doing his first operation of this kind) gauze 
IS packed into and o\ er these slits in the pen 
toneum while the further steps of the opera 
tion proceed (In order to keep the steps all 
dear the peritoneal slits have been left 
exposed in the illustrations ) 

Two No 12 whistle tip ureteral catheters 
have been sterilized and prepared bv fastening 
a cufl of rubber tubing on the catheter about 
6 or 7 inches from its tip At the other end 
of the catheter is fastened a double linen 
thread armed with a round needle to be used 
in fastening the end of the catheter to the 
gauze within the rectum The end of one of 
the catheters has been sloped for identification 
The damp holding the ureter is taken in the 
left hand while a knife in the right hand splits 
the anterior wall of the ureter A catheter is 
now inserted into the first ureter down to the 
rubber cuff Tw 0 strong double linen ligatures 
art now tied around the '«lit portion of the 
ureter and around the anchor cuff A third 
strong hnen suture is placed around the 
ureter above the cuff for the double purpose 
of completely shutting the intestinal con 
tents off Irom the ureteral canal and of fur 
mshmg strangulation of the ureter at this 
point so as to form a line of separation later 
(1 ig 10) 

Attention is next turned to the intestinal 
part of the operation The lowest point in the 
sigmoid at which the operation can be con 
vementlv done is to be considered the site of 
election Using two incisions I have found it 
more convenient to transplant the left ureter 
in the lower incision The lower end of the 
upper or right incision should be at a higher 
level on the intestine than the upper end of 
the lower or left incision The incisions are 
made diagonallv about an inch and a half in 
length extending from the mesentery s edge 
downward and toward the midline of the 
intestine While on dogs I have successfully 
and easily performed theoperation in which the 
incisions w ere made on the same lev cl and the 
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ureterb brouRht out through a single opening 
(Fig o) and while Charlcb Morgan McKenna 
of Chicago expcnmentall) and Herbert Coe 
of Seattle clinicalh have transplanted both 
ureters through a single longitudinal incision 
with separate stab wound in the mucosa 
for each of the two ureters I think two separ 
ate incisions at different levels is possibl> the 
best plan Using this plan two traction loops 
if No o catgut in which both ends are left 
bng ire placed at each end of the proposed 
inci ion about ‘ inch apart and including 
the muscular coat of the bowel also including 
an\ ncarbv \lssc1s which cross the incision 
and which might bleed during the operation 

W ith traction loops made taut the surgeon 
with a line bladcd knife carcfull> makes each 
incision through the peritoneal and muscular 
coat \\ ith the handle of the knife the mus 
cular coat is pushed off the mucosa (Fig i ) 
The ureter is now placed between the two 
upper traction 1 lops of each excision W ith a 
tine harp pointed knife a small stab wound 
is made throu„h the mucosa at the lower 
angle of the incisnn \ verv line Halstead 
mjscjuito forcep is thrust through this tinv 
opening where it seizes a bite of gauze within 
the intestine (Iig 13) and pulls a small bit 
of the gauze through this puncture lo the 
gauze in the c two wound the two catheters 
arcscwedlFig 14, frontispiece) Itisimportanl 
at this juncture to determine and record which 
ureter contains the catheter with the sloping 
edge 

\t this point the nurse begins to withdraw 
the gauze from the anus As the gauze begins 
to tug on the lower catheter the surgeon 
carcfulh guide the end into the bowel The 
gauze IS pulled down until the end of the lower 
catheter comes through the anus Then the 
pull IS made on the catheter \Vhen the end of 
the ureter around the cuff approaches the 
wound It IS sometimes ncccssarv to dilate the 
opening m the mucosa slightl> o as to permit 
the ureter to enter the bowel After it is 
pulled down comfortably taut the nurse 
again pulls on the gauze until the end of the 
other catheter approache the opening This 
cathet r is pulled downm the same wi> as the 
first one At this point it is just as well 
to remo\e the remainder of the gauze because 


it ma> be inadvertentl> picked up bj a 
suture and ma> make trouble m pullin it out 

later 

With the ureters lying coraforlablj m their 
relative incisions the two traction suture at 
the lower angle of the lower incision are made 
taut A fine curved needle threaded withNo 

000 chromic catgut double thread is pa sed 
through the peritoneum and musculature of 
one side of the incision and picks up a good 
bite of the ureteral wall then the other side 
of the intestinal wall thus hxing the ureter in 
the lower end of the wound (Fig 15) It is 
probably well to use two sutures which take 
a bite of the ureter Ihe sutures are usuallj 
tied as they are placed rather than all left 
loose as shown in the illustrations The other 
sutures pick up the intestinal wall just 
outside of the incision and roll the ed es in 
over the ureter These may be of No o cat 
gut The traction loops may now be cut or 
lied together and another line of sutures 
cither continuous or interrupted may be 
used to cover in the first line (Fig 16) The 
ureters after the operation is complete should 
be covered in by peritoneum and not left 
exposed to the intestines 

If drainage is to bo used a continuous 
suture begins to bring the edges of the pen 
toncal incision together just above the ureter 
After the seconder third stitch the inner ed e 
of the peritoneum is dropped and the outer 
edge Is drawn over to the side of the intestine 
where it is sutured and from v\hich point the 
continuous suture follows the intestine down 
ward partially covering the line of suture 
As It approaches the lower end it turns out 
ward toward the inner cut edge This leaves 

1 retroperitoneal space through which anj 
infection that may emanate from the line of 
sutures may travel downward to a drain 
(Iig 17) The lower part of the incision is 
left open The four ends of t \o double wicks 
are placed m the lower angle of each pen 
toneal incision Two more double wicks are 
placed in the cul de sac iwo folded sheets of 
gutta percha tissue cov cr in the gauze so that 
no intestine can touch it and the wound is 
closed leaving this quarantine pack comino 
from the lower end of the incision (Ii 18) 
One week after the operation thegauzewicks 
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are carefully and separately ^\lthdra\\ll 4 to 7 
da>s later the gutta percha is removed and 
the wound is allowed to heal of its own 
accord 

The method of construction of this quaran 
tine drainage is described in A nnals of Surgery 
June 19 7 Some of course ma> prefer 
simple rubber tissue drains some tube 
drains Because of the danger of intestinal 
obstruction around such a dram however 
I think It is better to use no drainage at all 
than to use anything except the quarantine 
which I ha\ e described This method of quar 
antine drainage makes the operation \ erj safe 
Undoubtedly many operators will prefer to 
do the operation without drainage If the ab 
domen is to be opened later for such operation 
as removal of the bladder it would be more 
convenient to have no drainage at the trans 
plantation operation 

At the end of the operation a fold of 
parietal peritoneum is drawn over the ureter 
to the intestine (Fig 19) 

There will be times when proper tubes may 
not be available or when for other reasons 
It will be necessary to transplant the urc 
ter without a tube In such cases the same 
method of cleansing the bow cl w hich has been 
described for the tube technique will be 
equally applicable The dangers and difficul 
tics which were experienced in the past in 
connection with unilateral transplantation 
without the tubcb will be greatly abated 
The same technique as has been described for 
the transplantation bv the tube technique 
will be applicable except that the end of the 
ureter must be fixed by a suture to the inner 
side of the intestine distal to the wound of 
entrance In order to avoid the embarrass 
ment of picking up the gauze within the m 
testine on the needle carrying the anchor 
suture a grooved director is passed through 
the stab wound and its point made to lift up 
the wall of the bowel A curved needle 
carrying the anchor suture is then passed 
along the grooved director where its point 
punctures the intestine Ihe needle is then 
drawn through and by pulling on the thread 
one can dram the end of the ureter inside the 
intestine By picking up a bite of the intestine 
near the place where the anchor suture has 


come through one may tic a knot so as to 
anchor the split end of the ureter m place 
(Fig o) 1 he sutures are then placed by the 
same technique that has been described for 
the tube technique 

rOSTOPERATlVE COURSE 

Dunng the progress of the operation sub 
pectoral infusion of normal salt solution is 
given for the purpose of increasing the flow of 
urine as well as supporting the patient 
Sometimes the urine discharges throughout 
the course of the operation On the other 
hand it is sometimes 3 or 4 hours or ev en 
longer after the operation before the unnedis 
charges m any amount The ends of the 
catheters are covered with absorbent cotton 
which IS fastened on them with adhesive 
plaster As soon as both catheters begin to 
discharge freely the covered ends are kept m 
a urinal which has been sterilized While the 
operation is as a rule unusually free from 
shock it IS a fact worthy of note that the 
pulse m most cases has been fairly rapid for 
a few davs Subpcctoral infusions are used 
freclv for the double purpose of sustaining 
the patient and increasing the output of 
urine 

Occasionally a little blood appears m the 
urine of a kidney and in one instance a little 
clot formed m the catheter but was easily 
sucked out bv aspiration Hmman has sug 
gested washing out the catheter with per 
cent boric acid solution to keep the opening 
clear In one instance a catheter stopped 
running because of incrustation of urinary 
deposits inside the catheter Bv cutting off an 
inch or '• of the catheter the urine started 
again If the operation has been m a child 
for exstrophy of the bladder and the tube has 
been smaller than No 8 and becomes ob 
structed it may be necessary to put m a 
speculum under anxsthesia and to cut the 
catheter loose from the ends of the ureters 
This was done on the fourth day m Case i of 
this senes Ihis procedure was first carried 
out on one of mv cases by my former asso 
ciate Dr ^\ayncJ Stater who later wrote 
of it in the i^ori/i cst Mcdictuc 

If the ureters are dilated and oedematous 
the catheters sometimes come aw av as early as 
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the fifth da> If the ureters are relatively 
normal in structure the> remain longer and 
come away between the eighth to sixteenth 
da> 

If urine stops flowing through a No 12 
catheter it will usually be found that the 
ureter inside the rectum is beginning to 
slough and leak The tube is then read> to 
come out An interesting fact has developed 
in this connection The part of the ureter 
which protrudes into the intestinal lumen dies 
back to the mucoaa and when the tubes have 
remained more than 8 days all that portion 
of the ureter within the intestine comes away 
with the tube Figure 22 shows the typical 
appearance of the two tubes and the piece of 
ureter that they bring w ith them The long 
piece came from the right or upper ureter 
In this case the ureters were dilated and very 
thin at the time of operation They came 
away 5 days after the operation at least one 
ureter first leaking into the bowel which led 
to the remov al of the tubes at this time 1 he 
right ureter pulled out with difficulty pos 
sibly too much traction was made on it At 
the upper end will be noticed a small strip of 
tissue which is probably a piece of ureter 
which pulled out of the side Leakage of 
urine followed at this point It i probable 
that this ureter was still intact and that the 
tube was simply obstructed 

Sly associate Dr Paul E Spangler has 
recently braise i a small bulb on the end of a 
piano wire which he can push down the 
catheter so as to remove obstruction of any 
kind \\ith this wire the catheter may be 
kept open The wire cannot be pushed 
through the whistle tip opening and yet it 
completely cleans the lumen (Fig C) 

In only one case was the ureter cut off by 
the isolation ligature which was put on for 
that purpose Almost e\ er\ patient had a dis 
tinct rise in temperature about the time the 
tubes came away sometimes lasting for 2 or 3 
davs Twice slight chills occurred at this 
time with fever In two instances pain was 
noted in one kidney while the tubes were in 
de pite the fact that the kidney was dis 
charging clear urine In both instances thi 
passed off without any serious consequences 
In one instance Case in which an assistant 


punctured the right side of the sigmoid with 
the sigmoidoscope a certain amount of local 
infection took place In this case quite a 
severe and prolonged fever followed alter 
the tenth day with definite pain m the re ion 
of the right kidney This was thought to 
have been due to an infection in the neighbor 
hood of the right implantation which was 
made near the point where the puncture had 
been sutured After the beginning of the 
third week the patients recuperate very rapid 
ly and so far we have had no evidence at all 
of late involvement of the kidney 

Cases A baby boy 20 months old referred by 
Dr John Hoyt of Spokane Washington hid 
evstrophy of the bladder with small ulcers over the 
exposed mucosa He had a temperature of 100 
degrees on admission to the hospital Bilateral 
transplantation of the ureters was earned out on 
Februaryis 1927 No Swhistletipurcteralcatheters 
being used The ureters were dilated and thickened 
A small rubber li sue dram was placed in the lower 
angle of the wound outside of the peritoneum On 
the fourth day after operation the flow from the 
catheters ceased After the patient had been given 
an anxsthetic the catneters were cut loose from 
their anchors Deflnite ridges and nipple like pro- 
trusions marked the opening from the two u eten 
On the eighth dayafteroperation the patient began 
to develop fever On the twelfth postoperative day 
the fever was very high and lasted for about 5 days 
then gradually diminished No further trouble was 
noticed The last report 1 year after operatic 
sbo cd that the patient had not had any trouble 
as a result of the operation and was in perfect 
health 

Cases A female age 38 years hadahopele ly 
incurable caranoma of the vagina and bladder 
which originated in the cervix Bilateral tran plan 
tation of the ureters was earned out on February 
22 1928 No 10 catheters were used These were 
removed on the tenth postoperative day a p ce of 
dead ureter coming with each lube The bladder 
was entirely releved and the kidnevs functioned 
perfectly Th y were delivering urine into the 
rectum without distress 6/ month after operation 
although the gro vth was constantly spread ng in 
the broad ligaments in spite of the heavy doses of 
radium which \erc used 

Case 3 On April 4 1928 a 15 year old boy was 
operated upon at the Doernbe her Hospital Port 
la d Oregon in association with Dr \\ H Bueer 
mann for exstrophy of the bladder No i ureteral 
cath ters \ ere used The rectum was accidentally 
punctur d by the sigmoidoscope and the wound 
was sutured within the abdomen Transplant tion 
of the rightureter was mad above the puncturt 
that of the left ureter below the puncture The 
patient did well until the tenth day Ontheeleventn 
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day his temperature rose and the catheters wtre re 
mo\ ed The temperature continued intermittently lor 
3 weeks or more and was accompanied by pain in the 
right kidney This finally subsided and the boy was 
in perfect health as far as could be determined 
Five months after the operation the child wis re 
ported as being entirely y,eU and attending school 

Casp 4 A female 39 years of age referred by Dt 
A F Walter Kresse of Medford Oregon had an 
incurable \esicovaginaI fistula after many operations 
attempted lor relief Bilateral transplantation was 
carried out on April 10 1928 The bladder was 
found to consist chiefly of scar tissue No 12 
ureteral catheters were used The ureters were thin 
and dilated to the size of a small finger The 
left catheter came away on the fifth postoperative 
day the right began to close on the sixth post 
operative day After the end of the catheter had 
been cut off the unne began to flow The catheter 
was again cut off on the seventh day On the eighth 
day I akage began around it The catheter and an 
inch of dead ureter came away on the tenth day 
Patient was entirely well 5 months aRer operation 
with no inconvenience from the urmc in the rectum 

Casf 5 A female 54 years of age had a recurrent 
carcinoma of the bladder following fulguration and 
radium treatment a year before Bilateral trans 
plantation of the ureters was earned out on July 3 
1928 No 13 catheters were used and both were 
removed on the twelfth day Recovery was un 
eventful The patient was entirely comfortable with 
unne discharging into the rectum 1 otal cvstectomv 
September 3 1928 

Case 6 A male 28 years of age referred by Dr 
John G Chectham of Portland Oregon bad an ad 
vanced carcinoma of the bladder and was m asenous 
condition Hiemoglobm was only 36 per cent and 3 
blood transfusions were necessary during the course 
of the patient s stay in the hospital The cancer 
was so far advanced that the case was pronounced 
as hopeless The bladder had been opened 2 months 
before to give temporary relief from pam The 
cancer mass was sloughing and was very offensive 
Bilateral transplantation was carried out on 
August 3 1928 Both ureters were dilated No 12 
ureteral catheters were used and a quarantine dram 
was placed at the lower angle of the wound The 
ureters were blocked on the fifth day The left 
ureter loosened on the fifth day and the right ureter 
also was apparently leaking The left catheter 
came away easily but the right catheter required 
some force a small irregular piece of ureter coming 
away with the catheter Leakage resulted above the 
transplantation and did not entirely heal Heavy 
doses of radium were used in the bladder and at 
present the patient is up and rapidly improving in 
general health 

Casf 7 A male 49 years of age referred by Dr 
J T I\hittv of Seattle I\asbington had an ad 
vanced carcinoma of the bladder which had been 
removed at one time and treated bv fulguration 
several limes On August 4 1928 bilaierd trans 


plantation of the ureters was carried out and No 12 
catheters were used The bladder was found to be 
filled with a cancerous mass The ureters were 
large and thick Along the right ureter were very 
large metastatic glands both m the pelvis and above 
the psoas muscle The patient made an unmter 
rupted recovery and has had radium treatment for 
the cancer of the bladder although the metastatic 
glands make the case hopeless as far as cure is con 
cerned The catheters worked perfectly and came 
away without force on the sixteenth postoperative 
day No discomfort results from unne m the rec 
turn The patient is entirely comfortable and is 
gaming rapidly 

Case 8 A female 54 years old referred by Dr 
Charles C Kchl of Seattle Washington had a 
carcinoma of the bladder which had been treated a 
number of times with fulguration and finally aban 
doned as hopeless Bilateral transplantation with 
the use of No 12 catheters was carried out on 
August 20 1928 The ureters were thick and some 
what dilated Extensive involvement of the 
lymphatic glands along the course of the ureters 
was noted both in the pelvis and above the psoas 
muscle I was informed bv Dr Kehl that the 
original growth was principally on the right side 
Both catheters were removed on the eleventh post 
operative day as shown by the temperature chart 
No evidence ol infection of anv lind was found 
The patient made an uninterrupted recovery with 
hUle distress 

Case 9 A female 33 years of age referred by Dr 
W E Cass of Vancouver Washington had been 
given large doses of radium for an advanced cancer 
of the cervix and bladder This had Ixen followed 
by the formation of a vesicovaginal fistula and 
great distortion of the bladder by scar tissue The 
bladder was verv painful and had no capacity what 
soever Bilateral transplantation of the ureters was 
carried out on August 25 1928 No 12 whistle tip 
ureteral catheters were used The tight ureter was 
dilated to the size of a man s little hngcr and the 
wall was very thm The left ureter was slightlv 
dilated and thick The patient wis given a Wood 
transfusion of 700 cubic centimeters following the 
operation On the ninth postoperitive day the 
right catheter was blocked bv incrustation This 
was relieved by a bulb pointed stvlctte which was 
devised by Dr Paul E Spangler and which was 
made by braising a bulb on a piano wire (Fig 22 C) 
The left catheter was removed on the eighth post 
operative diy The right catheter came awav of 
Itself on the thirteenth dav 

The temperature chart of the 9 cases (I ig 
24) shows the temperature for 30 da\s Only 
I patient (Case 3) had fever after that time 

R£suii£. 

The valve principle is a fundamental ne 
ccssity in the transmi'^sion of fluid at a giv en 
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temperature from a chamber of low pressure 
into one of higher prcbsure A true automatic 
\ahe must be non motile and >ct movable 
The valves of the heart in the veins at the 
outlet of the ureter and at the outlet of the 
bile duct are true automatic valves Ihc 
mu cular development near the outlet of the 
bile duct and the ureter has no control over 
the valvts The mu<:i.ular structure along 
tile wall of the duct and at its outlet probabl> 
regulates and accelerates the intermittent flow 
of bile or urine through the automatic valve 
and into the receiving, viscus Ihc valve 
automaticallv cloics m order ta prev ent reflux 
during the intcrmis->ion of the deliver} of 
fluid 

Intra intestinal pressure vanes in relation 
t5 intcsliml peristalsis being reduced in the 
w ikt of a peristaltic wave I his reduction of 
pres ure facilitates the delivcrv of fliml 
through a duct emptving ii to this area 

Isolated in tancesof uccessful tnnsphnla 
tion of ureter into the large bowel have been 
reported in the literatur from time to time 
since the beginning of modern surgerv 
There is no one wa\ of accounting for these 
sutees es inasmuch as few postmortem exam 
inations if anv have been iiehl on successful 
ca es \ certain amount of u taincil suctc 
fallowed the Mavdl operation im|)roved In 
Movnihans moditication also the Icters 
operatian In the e casts the ureter bearing 
area of the bladder w ith the v alv t meth inism 
w IS tran planted with the ureter \ review 
of the literati re in (he ‘surgeon ( encral s 
Librarv m iqio shewed approvimatel) 250 
articles dealing with experimental attempts 
to transplant the ureters In no instance was 
there scicntitic evidence to show that success 
had been attained 

The experimentation bv Franklin II Mar 
tin was the most important that had be 11 
done He actuallj approached and almost 
solved the problem He deviseel a good tech 
nique but missed the goal of his ambition 
bj failing to differentiate and separate the 
function of a sphincter from that of a valve 
Chnicallv Fowler had actually made a v live 
but failed to recognize it and therefore failed 
to elaborate it because the problem itself had 
not yet been isolated and defined 


The problem itself is to deliver fluid from a 
duct of an organ which works under lo?i 
pressure into a receptacle where the pressure 
IS higher This problem was discovered m 
1009 when it was found that a bile duct always 
dilated when transplanted into the duodenum 
without valve protection wheras such traiw 
planted tluct did not dilate when protected 
by a valve The principles and the technique 
used in the transplantation of the bile duct 
were adapted to the transplantation of the 
ureter into the large intestine with the result 
that in 1010 5 undamaged dog kidneys and 
undiluted ureters in which transplantation 
had been done at \ ary ing periods of 60 to 167 
days prior to removal of the specimens were 
presented to the surgical section of theAmer 
lean Medical \ssocntion along with a definite 
technique Dr Charles Mayo who was 
chairman of the section recognized the impor 
tance of the presentation and was the first to 
adopt the principles and apply them to a 
human patient The published record of his 
work set forth m papers dealing with his 
results on this subject marks a new era in 
uroloo'cil surgerv These records show that 
with great regularity and with relatively low 
mortality wlicn compared with former «tatis 
tics he has been successful m transplanting 
the ureters at separate operations m children 
with exstrophy of the bladder and further 
more tint the e children grow and develop to 
maturilv m a normal manner with relativelv 
no evidence of late kidney damage In other 
word ht has delmitdy proved that in tho c 
patients surviwng the operation the mem 
braneous valve formed by the operation is 
ample to protect the kidncv 

A recent questionnaire brings the informs 
tton that not onlv Low cr and m\ self but many 
other surgeons have been succe sful m a 
similar though smaller way but have not 
published the r suits Ihe reports also reveal 
many uiipubli hed disastrous results loohng 
the good and b id results the outlook has not 
been roseate 1 he necessity of two operations 
eich with a high average operativ e mortalitv 
has with rare exception limited the field of the 
operation to exstrophy of the bladder which 
could be performed only by those surgeons 
cspeaally trained and experienced The two 
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major problems standing in the \\ a> of general 
use of the operation after the efficient of the 
\ lUc had been demonstrated were 

1 To preser\ e uninterrupted kidney func 
tion uhile both ureters uere being transplant 
ed at the same operation 

2 To mmimi7e infection uhich had been 
the cause of nearly all deaths regardless of the 
t> pe of operation 

The closed duct tube technique solved the 
first problem but infection the chief cause of 
operative mortality still remained If the 
lou er segment of the large bou el is segregated 
It can by irrigation and dry gauz.e packing 
be made rclativclj dean and dry By retro 
peritoneal drams protected from contact 
ivith intestines by a quarantine or rubber 
tissue practically all danger from sepsis is 
dispelled and the operation seems to be as 
free from danger as the av erage major abdom 
inal operation Proof is offered in a report of 
the first g consecutive cases operated upon 
bv the technique herein described two of the 
operations were for exstrophy of the bladder 
I for incurable vesicovaginal fistula 6 for 
advanced carcinoma of the bladder There 
were no fatalities or near fatalities there was 
one ureteral leak due to too much force being 
used when the catheter was removed one 
ascending infection of right kidne> due to 
accidental puncture of the sigmoid with the 
sigmoidoscope The patient with the kidne> 
infection finally recovered and became a 
perfectly healthy bo> In all case<5 renal 
function has secmingl> been undimmishcd 
the rectal function m the control of urine has 
been satisfactory and there has been no cvi 
dence of kidney disturbance after conva 
Icscence 

Since the establishment of this technique 
I have for the first time felt justified m 


recommending this operation for general use 
in cancer and maladies other than exstroph) of 
the bladder I have in past communications 
expressed the hope th it w e w ould at some time 
perfect a technique which would be safe enough 
to justify such recommendation I think w e 
may confidentl) state that not onlj the prob 
lem but the technique has been ‘solved and 
that we may now safely recommend the oper 
ation to skilled abdominal surgeons whether 
urologists gynecologists or general surgeons 
m the following cases 

1 Incurable carcinoma of the bladder 
urethra or prostate for palliative purposes 

2 Advanced carcinomi of the bladder 
urethra or prostate m which it is impossible 
surgically to remove the growth but in which 
It IS possible with the use of large and even 
ruthless doses of radium to destroy the grow th 

3 Early curable carcinoma as an essential 
part of the operation of total cvstectomv 
which may include prostatectomy in the 
male or hysterectomv m the female 

4 Carcinoma involving the urethra 

5 Incurable vesicov agmal fistula 

6 Contracted bladder due to scars of u! 
ceration or to other causes 

7 Extensive incurable multiple perineal 
fistuls resulting from various causes 

8 Tuberculous ulceration of the bladder 
m which one kidney remains good the other 
to be remov ed 

9 Traumatic injuries which make the use 
of the bladder impracticable 

10 Exstrophy of the bladder 

To summarize the indications the opera 
tion may be considered justifiable in any con 
dition m which it is neecssarv to dispense with 
the bladder as a reservoir for urine 

Note — No 12 whistle tip catheters \iih Spani,[ r 
stylet can be obtained from C R Bard Inc NewVrrk 
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CRANIAL AND INTRACRANIAL DAMAGE IN THE NE\VBORN‘ 
An End Result Study of One Hundred Sfv cnteen Cases 
By don \LD MUNRO M D F \ C S Boston 


C RANIVL and \ntracranial dimage m 
the newborn commonh referred to as 
intracranial himorrhage in the new 
born has been subjected to sporadic in\esti 
gation for manj \eirs This has included 
postnortem examinations large numbers, of 
isolated case reports and \irious recommcn 
dations as to therapeusis Howexer a report 
of a sufficiently large senes followed for a long 
enough time to \ield reliable e\idcnce as to 
the ultimate result of anv one method of 
treatment has ne\er been published Past 
studies m etiologv and diagnosis hi\e also 
been largely speculative and lacking in the 
authority that comes from carefully studied 
clinical material of sulhcient mass 
This paper pre ents the end results of work 
earned on for the past 7 years on 117 ca«es 
In addition considerable data has been col 
lected concerning the etiology symptoma 
tology patholon and Ireitment This how 
e\ er must be re en ed for future presentation 


TABLE I — t-LINlCAL AND MISCtLLVNEOUS 
DIACNO ES 

ElldilS LgDdTI 

Tr m t h-cm h 65 

Hfmo h K d hinio h g 3 3 i6 

\ ph)^ al him h g 6 16 

C b 1 ced m a t 7 jS 

S gi aUh k 5 6 

r t f k II 7 7 

Fra t f 1 1 j o I 

B h 1 p I \ 617 


M 


t d b 


M 


' J Y 

lA qui d 
11 ou di g 
H*m r h gi d 


St Id 


rty 


H d ph 1 s 
Ep 1 p y d t tu pil pt 
St t thynu lymph t c 
C g ul yph 1 
C ng tal h t d 
C ng tal d 1 t tio of col 
Rtck ts 

Inl t d w d 

Ab of k 

T. dl p rf to f g tt 1 


except for certain high spots which help to 
clanfy the material under immediate con 
sideration 

CLASSIFIC VTION 

The cases have been divided into three 
groups This was first suggested in a paper 
published by the writer and R S Eustis m 
the Amencan Journal of Diseases of Chtldren 
in October 19 2 Except for certain modifi 
cations as to relative importance that plan 
still proves satisfactory In addition the older 
diagnosis — intracranial haemorrhage in the 
newborn— has had to be expanded to include 
certain types of brain and skull injuries not 
previously covered that may prove fatal or 


TVnLF 11 — NUMBFR OF PREGNANCY 

L VI « D d T Ul 


TVBLE HI — SVitPT01tVTOL0.^Y ANVLYSIS 


Imp t t jmpt m 
Hype ? 

C> 

\\ uld t 
T f nt 1 
\p th t c 

\(i m I r p t n 
Sympt m in l 25 
n d ty 
I) th ph) 

I t al hffm h g 
I Uhl cat 1 net 
N) tagm 

Cl ol tr 

P 11 
J d 

Dy 

C ph Ihim t m 


R db I b So tk S 


D mb J 
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TVDLE IV — LUMD\R PUNCTUPE DATA 


I re ure dati 
Number of ci e punc 
turccl 

Number of punctures 
ma fe 

Number of measurements 
taken 

Highest pressure read 
l^ne t pressure read 
\ erage pressure reading 
C erebrospinal fluid data 
Bloody fluid — living 37 
dead 31 

Createst amount 
bmalle t amount 
\v erage amount 
Number of amounts 
mea ured 

Clear flui i — living is 
dead i 

f rcatest amount 
Smalle t amount 
\\ erage amount 
Numl er of amounts 
measured 

\ellow fluid— living 4 
dead 10 
Greatest amount 
Smallest amount 
\v erage amount 
Number of amounts 
measured 

Contaminated bloody 
fluid— living 16 
dead 4 

Createst amount 
Smallest amount 
Average amount 
Number of amounts 
measured 

No fluid removed in punc 
tures in 

Combined cerebrospinal 
fluid data 
C eatest amount 

Smallest amount 


\v erage amount 
r m as m t g 


L S 


56 

99 


9‘ 

50 mm 
10 0 mm 


10 c cm 
/ c cm 
4 c cm 


25 <. cm 
/ c cm 
10 96 c cm 

7 


17 c cm 
^ c cm 

0 0 c cm 

18 


3 c cm 
3 cem 
I II c cm 


10 


25 c cm 
(>cllow) 
4 c cm 
(bloody 
or clear) 
S 542 c cm 


D d T i 


39 93 

50 149 

4*5 39 

48 mm 
— I mm 
1 1 I mm 


10 c cm 
3 c cm 
3 7 cem 


o 7 


4 c cm 
/ cem 
3 75 c cm 

6 4 


I seem 
1 seem 
I seem 


I 8 

4 14 


10 cem 
(blood j) 
cem 
(bloody) 


2 483 c cm 

fm > 


'll least disabling Such cases ha\ e no hajinor 
rhage m or about the central nervous system 
although thej are due to the same etiological 
factors and present the same indications for 
treatment as does, the hamorrhage t>pe 
This grouping of the cases is as follows 
traumatic asphjxial and the s>‘5tcmic blood 
conditions including hxmorrhagic disease of 
the newborn sjphilis etc In this series as 
shown in Tabic I there are 83 traumatic 16 
asph> xial and 16 hxmorrhagic disease cases 



Fig I A case of traumatic hemorrhage and urgical 
shock This child a second baby was pale c>anosed and 
flaccid at birth N>stagmus was present One lumbar 
puncture was made which gave relief of intracranial hyper 
tension Heath from rupture of the lateral sinus occurred 
37 hours after birth Ca e 47 

including i sjphilitic case The fractures and 
acute cerebral oedema cases when not already 
so diagnosed have been included among the 
traumatic groups Certain entries appear 
twice m the tables This is due m part to 
the fact that the haemorrhage in the diathesis 
senes is primarily from a rupture of some cere 
bral vessel caused cither bv trauma or as 
phyvia which has failed to close normally 
because of the peculiar changes in the blood 
as evidenced by prolonged clotting and bleed 
ing times 


DIAGNOSIS 

The diagnosis depends in the final anal> sis 
on the demonstration of an increased intra 
cranial pressure This is true no matter what 
the tjpe of case except when the patient 
IS suffering from surgical shock or as it 
IS called in the older publications pallid 
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INTRXCrANUL UXSUOF 

isph\xn ^^•^5.sl\c meningeal hTmorrha e 
multiple intracorlinl h imorrhagca depressed 
fracture or cerebral iLtlema all produc a 
definite measurable increase in intracranial 
pressure Otlicr sjmptoms ircsu oCsb'ebut 

TauLt \ I— CROSS vuTOPsv as a\sis of 

MlSCELLVSFOUs D VM \CE 
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TVBLE MI — GROSS AUTOPSY YNVLYSIS OF 
FXTIUYCEREBrAL D\M\GC 


Thvmm 
1 argt 

H^morrhai;e 
Mediastinum 
IlTmorrh irc 
Pleura 

HtemorrhaRc 
Lung 
Rupture 
Collap c 
Congestion 
Pneumonia 
1 near lium 
Ilxmor hage 
Ilea t 

ItomorrJia e 
\nomaly 
StomacI 

\cute dilatation 
Intestine 
Harmorthage 
Spasm 
\nomaly 
Ii r 

HTmorrhage 
Congestion 
Large 
Spl cn 
Congestion 
Ki Incj an 1 ur te 
Hxmorrhage 
Cong stion 
\nomal> 

\ Ircnals 
Ilatmorrl ag 
Omentum 
Hxmorrhage 
Pel i 

llxmortl a" 

Mu les 
Ilxmortl age 
\scitcs 
Hernia 
Congenital 



may be misleading Ihcv ma> be summed up 
as tollows ( lablcs 11 and III) on the basis of 
haaing been present 40 or more times either 
alont or in combination a first baby which 
IS hypertonic cyanosed refuses to nurse from 
the breast or bottle has a tense anterior fon 


tanel is apathetic and has some respiratory 
abnormality may be presumed to be suffering 
from an intracranial injury 


TRI YTMPNT 

Treatment has been based on three funda 
mental procedure^ No actvae measures were 



Pig 4 Y ca e of traumatic 1 imorrhage in a third baby 
\t bi th the child had a ccphalhxmatoma of the entire 
acalp hyp rtonus a ten c fontanel and labored respira 
tion an! ^as palt One lumbar puncture gave relief of 
intra ramat hypertension and resulted m an improvement 
of the symptoms for s I our 36 hours there vas a 
sudden recurrence and death due to a choroid pie us 
hsmorrliagc and conge tion— ^Id and new fracture of tl c 
sCull and rupture of the vein oi Galen and the left lateral 
sinus Ca e 55 

knowingly earned out until the patient had 
recovered from the surgical shock In the 
traumatic and asphyxial groups lumbar de 
compression with a manometer has been per 
formed is soon after the end of the shock 
period as possible and continued until the 
cerebrospinal fluid pressure level has again 
become hxed at normal In the h cmorrhagic 
diseise group parental whole blood has been 
given intramuscularly m -50 cubic centimeter 
doses every 3 hours tor 4 doses This has 
been repeated at the end of another 12 hours 
as often as might be necessary to bring the 
bleeding and clotting times to normal after 
which lumbar decompression has been started 
Depressed fractures were elevated as soon as 
possible in every case In addition the babies 
were left in the hospital under close observa 
tion for at least weeks from the da\ that 
the cerebrospinal fluid pressure was found to 
be normal (I able IV) Certain other details 
which are concerned with the nursing fluid 
intake handling feeding and the treatment 
of a secondarv serous meningitic condition 
which occurs at the end of the secon<l 
week can not be discussed at the present 
time 
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The end re uh', in the fatal ciics {n\c been 
( btained in ofar a possible from both i gros<i 
and microscopic stuciv of postmortem mate 
rial The microscopic examination of the cen 
tral ncr\ous system has been earned out in 
caery instance b) Dr Stanley Cobb but for 
whose kindly as istance this y\ork would hayt 
been largtl) impossible There were 56 pri 
manly fatal cases Of these 45 came to au 
topsj Microscopic studies of the brain y^erc 
made in 23 cases 

As will be seen from Table V hxmor 
rhage cedema and congestion are the out 
standing gross central ner\ ous s) stem patho 
logical entities with hemorrhage appearing 48 
times Twenty two or almost half of these 
hemorrhages were subirachnoid m location 
Hemorrhage typically appeared in the trau 
matic class of case (I ig 1) It was conspicu 
ous by its absence in the asphyxial and cere 
bral cedema classes appearing only once in 
these Associated with the hemorrhage we 
lind some degree of laceration of the falx and 
tentorium m 44 instan es (Table \I) Ihe 
source of the hemorrhage was in the large 
majority cither from the great vein of Galen 
or from one or both of the lateral sinuses 
Twenty three of the 31 that could be identi 
ficd occurred in one or the other of these two 
places The superior sagittal the straight and 
the petrosal sinuses were all about equally in 
y ol\ ed and w ere \ ery much in the minority 
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Meningitis was found 3 times The most in 
tercsting of tJic c cases was one m which the 
infant lived only \V hours after deliver} but 
ne\crthclcss presented an old well organized 

T\DLF yin —MICROSCOPIC ySALVSlS OF 
CERFURAL DAMVOE 
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Tig 7 \ case of traumatic hemorrhage and surgi al 

shock in a f t babj The child was flaccid and pale at 
bi th will fracture of the clavicl On the second da> 
there wa h>pertonus wath convulsions cjanosis nj-sta 
mus and a ten e fontanel One lum! ar puncture ga e 
r lief of the high intracranial t nsion The child died at 
th ag of 51 hou s Postmortem cxanunation show^ cx 
t m intracortical congestion cedema and oftcning of 
the ce brum ith rupture of the falx and tentorium and 
right inferior petrosal sinus Case 53 


n 8 Sam case as that shown in I tmir 3 sho vin 
marked perivascular and perineural adem 

meningitis which must have been present a 
number of weeks Ihe gross lesions in the 
rest of the organs have no particular «ignifi 
cance except that the liver lungs and adrenals 
showed the most constant damage (I able 
VII) Microscopically in the brain we again 



TVBLE I\— FOLLOU UP OF TlfE 
NON FATAL CVSES 
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N m 1 

D mb 
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9 
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4 to 4/ >rs 
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3 t0 4)rs 
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/ to 3 >rs 

3 

3 

I 
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onvul on 

to 2 ^ >TS 



Hvdro 

cepl ahe diot 

i/to >rs 



II>d ocepl a 
lie epileptic 

I to I )rs 

I 

4 


6 mo to I >r 

2 

3 


Lc than 6 mo 




Total 


0 



TABLE r\ V — FOLLOW UP OF CASES FATAL 
SIVCE DISCIIAPGE 
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1 
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1 

C 1 

S>rs 7 mo 

Acute encepha 
litis folio mg 
tonsillectomy 

•ies 

Xes 


i>r 9 mo 

Hydrocephalus 
and epilepsy 

■i es 


Xes 

I jr 2 mo 

Colectomy for 
Hirschsprung s 
disease 

No 1 
(Ope a 
tion) 

Xcs 


II months 

Spastic idiot 
erysipelas 

No 


Xcs 

6 months 

Unknom 

No 

? 

? 

6 months 

Congenital heart 
di ea e 

No 

Xes 


I month 

Unknown 

No 

? 1 

? 

I month 

Ilydroccphalu 
a d negl ct 

No 


Xes 

2 months 

Congen tal yph 

1 s 

Xe 

Xes 


months 

Hydro ephalus 

X es 


X cs 

I month 

Influenza 

No 

Xcs 
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tr 

1 

' S 

4 




SURGrP\ r\MCOIOG\ \M) 0I5STLTJ ICS 



I 




ro\ f|l>l!mrli. ftlJ\ 
11 ! !i ih t I tl tl I 1 ml p lu 

K I f f t 1 h 1 I Ph I pi I 
h h 1 i Id n tlf m I pi 

ll 1 1 Ml n ( sc I 

I \ f |h H m I I ll ly 

II h I i w ph t d t 1 tl T I ml I 
t 1 f f t I h -p rt PI t f, pi 

I k I h 1 1 J j m (h IJ M 

1^1 1 t ^ M m th I 4 

I(,i \ ftmihmhg ol 

II \t b tl (h d h -p t tl 

t m (J 1 mt p t ll f f m I t 

t IhTt Tlihtgphwik In 
■ !i Sh I g i n m I ( 


I 


th C 


list\ iRcd ftitilw 

|l pc I I n f th pc a tial tra mat 
hrm I J, 1 m n K m i ft biby I bo 
I 1 I f 43 J \t 4S hou th r tv b!oo] th 
to. 1 \tl mpt 1 1 a f T vjh 1 n pt { t . I 
th u I 3 h rs ll re I ft d d vul n 

Uh 04/ 1 ' oil th hll n lyp I c dtp 

« th I ft h m [ 1 R > t Rtn 1 1 n f 1 1 
O I mb p clu I d th >mpt m» nd 1 tm 

1 h>i i \t 4 1 > d i > no . dl* 

c ul pp d 1 ! lumb p t res with th 

m 1 f 36 ul t m t t 1 >11 C rcb 

p Ifl d 1 Ith c I r> nt c lh>TC t n 

1 th vmptom Th ph t R ph t k h 

th 1 IJ a 6 m th It h a I V and well 1 3 

y re d m ntl Ca i s 


find th It con^,e tion hTmorrlnge anilrrdcma 
le^d the ll t (Tiks an<l 3) Again too the 
himorrhage is most commonlj subarachnoid 
or mtracortical ttith the subpial location a 
good third ( 1 ible \ III) The choroid plexus 
done max d^o be the seat of pathological 
thingcs (Fi^ 4 and 5) \mong the asph>xial 
Cl cs It is significant that all 3 brains ex 
amincd showed intracortical con(,c tion and 
hamorrhage extending in 2 ca es to inxoKe 
ment of the choroid (Figs 678) 

EVD TESULTS IS SOS FATtL C\SES> 

lift\ eight babies were discharged rehexed 
or improx ed from the hospital All but 10 of 
the e have been followed up to December 
19 / Llexen of the remaining 48 died after 


discharge Fixcof these n died from known 
cxlncrannl causes at af^es ranging 5 ' 
>ears to 1 month all being normal from a 
cerebral point of xiew at the time of death 
(Fig 9) Fhcrc xxerc 2 cases in which the 
cause of death could not be determined i 
d>ing at 6 and the other at i month 

Four infants died on account of know n cere 
bral disc ISC In addition there were three 

infants who xvcre apparcntl> normal on di 
charge from the hospital but who haxc since 
dex eloped cerebral sxmptoms M ith 2 cxcep 
tions all of this t>pc haxe shown a definite 
h>drocephalus cither at autopsx or b\ cn 
largcment of the head with persistentlx open 
fontanels Of the exceptions iislixingand 
normal in cx er> \xaj except that he has been 
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Iig I A case of traumatic 
haimorrhage surgical shock and 
memngismus in a first babj \fter 

an excessi\el> difTcult deli\er\ ri<' 

the child was pallid and flaccid 
and not breathing Twentj four 
hours 1 ter the child was hypertonic and eja otic The 
fontanel bulged and there wee gcneralucd convul ions 
One lumbar puncture ga\e relief from the intracranial 
hjperten ion On the eighth day the fontanel as a'Min 
tense but the e were no other signs Two lumbar punc 
tures relieved the secondary intracranial hypertension This 
photograph was taken when the child was 3/ > ars old 
Shcwasli ingandnormalatsyearsand months Cascit? 

Fig 14 A. case of acute cerebral oedema and urgical 
shock in a first baby After deliv ry the child vas pale 
and flaccid and was not breathing The pulse count was 




40 At \/ da>s the chill was 
*4 c>Tno8ed and hypertonic with a 

temperature of 106 degr cs He 
had ashnll weakcry One lumbar 
puncture with the removal of clear colorless cerebro pmal 
fluid relieved the mild intracramalhypcrtension This photo 
graph was taken when the child was i ^ years old He 
asl mg and normal at 5 years and II months Ca e 153 
Fig 1$ \ case of traumatic hsmorrhag mafirstbabv 
On the third lay the child was cyanotic and had convul 
sions with a left external rectus pal y One ventricular 
puncturcandonelumbarpuncturer lie ed the intracranial 
hypertension a U other symptoms This photograph was 
taken v hen the chil 1 was 4 vears of age She was living 
and normal when 5 years and 11 months old Case 147 


haMng mild generalized convulsions about 
ev cr> 3 months for the past 2 > cars 1 hese 
are becoming less severe and have left no de 
monstrable aftermath The other was a spas 
tic idiot at 3 months and remained so until 
he died of erysipelas at ri months Of the 5 
others 3 lived long enough to show symptoms 
of either epilepsy or idiocy in addition to the 
hydrocephalus while 2 living for only i and 
months respectively showed only the under 
lying hydrocephalus It is significant that in 
every case except the 1 that is still living and 
only having convulsions treatment was in 
adequate Either no treatment at all was 
giv cn after birth or that giv en w as improperly 
carried out or not persisted in for a sufliacnt 
length of time the babies being discharged 
m spite of the presence of svmptoms 

Of the 34 patients still living and normal 
24 arc over years of age at this time (Figs 
10 and ii) This is significant because in 
this senes cerebral disease when it has oc 


curred has been easily demonstrable within 
the first 2 years and in every instance but 1 
has actually been diagnosed within the first 
year of life (Tigs 12 and 13) The chances 
therefore favor the normal development of 
half of the 10 that fall in the groups below 
lY years All three types arc represented 
although as shown in I able I the hTmor 
rhagic disease group is in a v ery small minor 
ity (Figs 14 and 15) 

The most striking of all of the children (not 
included among the photographs) is now 6 
vears and i month of age He goes to school 
and IS normal m every way except for a re 
sidual sixth nerve palsy At birth however 
this child at one time had an intracranial 
pressure of 50 millimeters of mercury which 
was relieved only by removing qo cubic ccnti 
meters of cerebrospinal fluid from his ven 
tnde Three lumbar punctures and one ven 
tncular puncture were made in a period of 3 
weeks and approximately i o cubic centime 
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ters of cerebrospinal fluid were removed It is 
obvious that such a degree of acute hydro 
ephalus a this predicates uould mcMtablj 
lead to a chronic dilatation \v ithout some such 
rebel a has been described 

c a\cLUsiON'' 

The end rc ults of a senes of 117 cases of 
cranial and intracranial damage in the new 
born Lollcttc 1 and followed during the past 
j \ears art prt ented 

The (li i^nosi of intracranial hamorrhage 
of the newborn mu t be evpanderl to intlude 
crebral ttdtnia and fracture of the skull and 
hould be stated as cranid and intracranial 
lama^t in the newborn 
To tmortem gross and microscopic studies 
conducted on 45 ot the ^6 primanly fat il cases 
how that mcninj,eal and intracortical h imor 
rhage congestion and redema arc the most 
common puhological cnliUc 

C ro intracranial hemorrhage ma\ occur 
from the rupture of mo t of the large \cnous 
muses the most common sites bein the great 
vein of Oalen or the lateral sinus 


Intracortical cedema and congestion alone 
may cause death in the newborn 

Associated developmental anomalies and 
cerebral developmental defects were in the 
one case negligible and in the other absent in 
this senes 

I ort\ tight of the 58 babies discharged h\ 
ing and relieved have been followed up to 
December 1927 J hirtv nine of the 48 ma) 
be classed as cured 5 are still too voun to 
allow for a satisfactory estimation of the end 
result 

I he most common late rc ult of cerebral 
<|jmagc in the new born is hy droccphalus a so 
Cl «tt(i with cither epilepsy or idiocv Convul 
sions alone and spasticity a sociated with 
idioty have also occurred 

\ctive treatment in this senes was limited 
to lumbar deeompres ion after recovery from 
surgical shock In addition parental blond 
\\a given mlramuscuhrlv in the h-emorrha ic 
<lisease group Depressed fractures were ele 
V atc<l as soon as possible \ cntncular pure 
turc was <lone twice as was a typical sub 
temporal decomprcs ion 
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EXPERIMENTAL AND CLINICAL CONTRIBUTION TO THE QUESTION 
or THE INNERVATION OF THE VESSILS 

B\ RENf, LERICHr MT) av» REVfi FONTUVr MD SrRASBOtRC Filwcf 
F m the SglCIcftbU tylStbos 


W I FHOUl doubt surgerv of the 
sympathetic system has contnb 
uted greatly to the stud> of the 
anatomy and physiology of the innervation 
of the vessels Previous to 191^ when the 
senior nnter performed the first periarterial 
sympathectomy our knonledge of this par 
ticular subject was confined to the studies of 
Claude Bernard and the English school as 
represented bv Langlev and GasLelt In ac 
tordance with the classical doctrine of the 
physiologists Lenche explained the hyperx 
mia which he found following his operations 
upon the periarterial svmpathetic as a con 
sequence of the section of the centrifugal 
vasomotor fibers But the fact that a umla 
teral s\ mpathectomv often had a bilateral 
therapeutic result as first seen b> one of us 
(22) very soon aroused the opinion that this 
theory was erroneous Consequently the 
majority of surgeons who were interested in 
the surgery of the sympathetic system began 
to think that the hypcrxmia following sym 
pathectomies was more active than passive 
and due rather to section of the centripetal 
ascending sensory libers than to section of 
the centrifugal descending motor fibers 
Since then many surgeons have tried to 
prove the existence of such sensory vascular 
fibers and in so doing have employed vastly 
different procedures Sc\ oral hav c undertaken 
anatomical research reasoning that if bv the 
section of the sensory fibers contained m the 
adventitia of the femoral artery one can pro 
duce a hy pcrTmia of the foot one should find 
in the periarterial shtatli long nerve fibers 
These they have attempted to dissect but 
so far no one has succeeded in finding such 
fibers In spite of numerous recent studies 
one IS forced to conclude that our knowledge 
of the anatomy of the vascular nerves has not 
been markedly adv anced since the well known 
work of Potts and Kramer and Todd These 
writers have shown that with the exception 
of the iliac ind axillary arteries w hich receiv c 


direct fibers from the svmpathetic trunk the 
innervation of the vessels is segmentary and 
comes from the adjacent spinal nerv es Such 
IS also the conclusion derived from the more 
recent work of Odermatt Wiedhopf Hahn 
and Hunc^ck and I jetnick 

With such segmentary innervation it be 
comes verv difficult to understand the effect 
of periarterial svmpathectomv even though 
Hirst h who admits segmentary innervation 
of the vessels shows that the nerves reach 
them in a direction which is parallel to the 
axis and that after reachinj, the adventitia 
the nerve fibers are distributed especially m 
the neighboring collaterals Such bcin^, the 
case a periarterial svmpathectomv would 
denervate the distal segment of the artery 
and its collaterals rather than the segment 
upon which the operation has been per 
formed 

Other writers have studied the innervation 
of the vessels by the use of physiological ex 
periments and have shown that the vessels 
arc sensitive and that bv an intra artenal 
injection of a 10 per cent solution of barium 
chloride or a 50 per cent solution of lactic 
acid one can cause acute pain Pagano and 
Fricdnch and Hcllwig think that the pain is 
produced in the intima of the arteries them 
selves but Odermatt and more recently 
Dumpert and 1 hek claim that pain is pro 
duced onlv after the injected solution has 
reached the arterioles and capillaries 

In any event after section of the sensory 
nerves an intraarterial injection of lactic 
aad still produces pam (Tnednch) and such a 
section does not interfere with the vascular 
reflexes (Stewart and Laffer) but after a 
penartenal sympathectomy the injection 
become painle s (Hcllwio^) 

We need not dwell lonp,er on these physi 
ological experiments which have been an 
alv2cd elsewhere and which were critically 
reviewed m Odermatt s paper Here we shall 

TVo l l tn t ofll U* E t »C pt d by n inr I d Fliclt 
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limit ourselves to s'lving that the grent ma 
joritv of surgeon who ln\e expcnmcnt'tll> 
stutlu. 1 the innervation of the vessels believe 
that en orv tibtr tor them reallv exist 
\\ ledhopf intl L in^lcv alone bnsing their 
opinion on contradictorv studies on immils 
denv the exi tente of such libers 

Jho fact th\t i unilateral periarterial 
s\mpathectomv frtquentlv has a therapeutic 
elTcct on both side tint the deep ensationis 
con erved after the section of all ccrebro 
spinal nerve (\ Fhoma and Tocrslcr) an<l 
that svmpathectomv is successful in manj 
painful sv ndromes are all proof of the existence 
of sensorv nerves in the vessels But just as 
ll is true that manv ph> siological ami clinical 
facts cannot be explained bv the old vaso 
motor theorj one must al o concede that up 
to the present no sensor> fibers have been 
anatomicallv demonstrated This is wh> in 
recent \ ear so manv new theories concerning 
the innervation of the vessels have been ad 
vanced In view of their anatomical re 
circh some author still dcn> the exi tcnce 
of long sympathetic fibers especially of 
sensorv ones in the arterial adventitia and 
so they fail to give a satisfactory explanation 


of the vascular changes which occur after 
sympathectomy Other surgeons who base 
their opinions upon such clinical and physio 
logical experiments as we have previously 
mentioned believe that the vessel have 
sen ory fibers but havcneverthelcssfrequently 
advancctl opinions which have been in direct 
contradiction to the actual anatomical find 
«ng5» , , 

I he theory which we offer does not clis 
agree with the anatomy although we can 
not at present give the anatomical proofs of 
our statements Ihev are based entirelv 
upon our observations on human bein s 
and so avoid the criticism that what mav be 
true with animals is not necessarily applicable 
to man 

After sympathectomy whether a part of 
the trunk is removed or only the pre an 
glionic or postganglic fibers are cut vascular 
changes occur which cannot be explained by 
the classical thcorv of vasomotor activity 
As we have elsewhere discussed the e facts at 
length (25) we shall onlv mention them 
briefly Besides the clinical findings which we 
have already mentioned the most important 

points are as follows 
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X In mnn alter all operations upon the 
cerv ICO thoracic sympathetic trunk whether 
U IS entirely removed or onl> the ablation of 
the superior or stellate ganglion is performed 
or onW the rami communicantcs arc cut one 
observes at the level of the upper extremities 
after a short period of increase m the arterial 
tension a marked lowering of the maximum 
and minimum pressure while the oscillomctnc 
index remains increased In a few weeks the 
arterial pressure again reaches its original 
level and the osciUometnc index becomes 
stabilized it its normal figure Sometimes the 
postoperitive figures are a little below the 
pre operative So one may see that within a 
few weeks the effect of a bympathectomy upon 
the blood pressure in the kg affected by the 
operation disappears entirely 

If one IS curious enough to examine the 
blood pressure in both hgs at the same lime 
one will find the same vascular changes in 
both with a parallel and simultaneous tvolu 
(ion This IS show n by the graphs of two cases 
The blood pressure was regularly checked for 
one year and was measured with Dr Pa 
chon s instrument The first patient Mr 
Rue (I igs I ind 2^ h id the superior part 
of the cervical trunk down to a point above 
the stellate ganglion removed with a section 
of the rami communicantes of this ganglion 
The second patient Mrs Mi (Figs ■}and4) 
w ho w as also operated upon for angma pec 


tons had undergone a superior and inferior 
cervical ramiseclion on the left side The 
vascular changes m both cases were bilateral 
but tran<iUory One year after the operation 
the blood prc'-sun and the oscillometric index 
wore the same as before operation 

3 The same \ abcular changes occur in the 
lower extremities after any operation upon 
the lumbar sympathetic trunk and these 
also are bil itertl 

4 Friqucntly following cervical or lumbar 
sympathectomy modifications m the blood 
prt sure are found in all four extremities As 
proof of this statement we submit 4 graphs 
(Figs 567 S) which vve obtained from a man 
30 years of age upon whom we performed a 
left lumbar ramiscction for reflex disturbances 
m the left lower extremity After the opera 
tion this patient had the ty pical modifications 
of the maximum and minimum pressure and 
the oscillomctnc index in all four extremities 
The pre sure in the arteriole measured with 
Gaertners tonometer showed the same 
changes exerywhert I ive weeks later all of 
these x anations w ere found to hav e returned 
to the pre opcraliv c rate 

5 I enarterial sympathectomy frequently 
produces ill of the signs of an active vaso 
dilatation not only on the side operated upon 
but on both sides and often in all four ex 
tremitiev Within a few week'^ the circulation 
agun becomes normal 
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6 The resection of an oblttcrated arterial 
trunk actmo m the same w av as a penartena! 
sympathectomv produce a vasodilatation 
With active local hvperxmia and hvpet 
leucocvtosis This toa returns more or less 
rapidl) to normal 

7 In certain cases namel> Buerger s 
disease in which one finds an obliterated 
venous trunk the resection of this trunk also 
produces a temporarv hyperemia 

All of these facts cannot be explatncd by the 
classical tlieon of asomotor acli ity but ifiev 
can be readih understood tf one adiances the 
h\pothesis of sensory fibers in the esscls 

On the contrar> there are now certain 
other facts which seem to indicate that syra 
pathectom> does reallj destroy motor fibers 
The most important is the following We 
know that Claude Bernard found that in 
animals the removal of the superior cervical 
ganglion produced a marked hyper'cmia in 
the corresponding foreleg which persisted ov er 
a penod of i8 months following operation 
In human beings we have observ ed the same 
phenomenon after operations upon the eerv 
ical and more often upon the lumbar 
sy mpathetic We found in these cases more 


than I or 2 years after operation a persistent 
elevation of the local temperature of the in 
volvcd hmb The increase was i 2 4 and 
m one case 7 degrees C and at the time of 
the last examination when these figures were 
recorded all othtr vascular changes due to 
the sympathectomy had disappeared 
The pitient whose graphs are shown m 
Figures 5 to 8 represents a typical case Six 
weeks alter a lelt lumbar ramisection the 
maximum and minimum pressure the oscil 
lometnc index and the pressure in the 
arterioles had returned to the pie operative 
rate in all four extremities but the left lower 
extremity still show ed an increase of de rees 
C m its local temperature Four months 
later this hyper'cmia still persisted 

Adson Brown and Rowntree and Allen at 

the Mavo Clinic have made similar observa 
tions follow inglumbarganglionectomie These 
apparently indicate a vasomotor paralysis 
caused by the operation and this would be 
a>mpletely in accord with the classical theory 
of \ asomotor activ ity 
If one carefuHv observ es the v ascular 
changes following sympathectomies one con 
dudes that some results indicate that while 
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Fig 4 Right side Untact) Same case as that recorded in Figure 3 


the operation has only a \ery transitory m 
fluence upon the circulation other modifica 
tions are deeper and more persistent This 
again brings up the question as to w htther or 
not sjmpathectomj really produces, a \aso 
motor paral> sis 

We shall answer this by a study of the 
vascular reflexes Our observations ha\ e been 
made on patients whom we ha\e seen for 
recent or old traumatic nerve sections or 
upon whom we have performed therapeutic 
neurotomies 1 he section of the ner\ es m all 
of the patients was verified at the time of 
operation 

The best waj to ascertain whether or not 
the section of the so called vasomotor nerves 
produces a paralysis is to see if the blood 
vessels in the denervated area respond to 
excitations which normally produce either a 
contraction or dilatation of the arterial wall 
Cold should instantaneously produce a 
marked vasoconstriction and heat a vasodila 
tation If by sympathectomy one re illy in 
terrupts the vasoconstrictors the vessels 
should not be able to contract On the other 
hand if the spinal nerves reall> contain the 
vasodilatators heat should no longer produce 
an increase of the blood supply when these 
nerves are cut In other words m either case 
the vessels should no longer be able to adapt 
themselv es to external heat and cold 


We have studied these reactions by in 
scribing the oscillations obtained with Dr 
Pachons instrument upon a kymograph 
First we took the normal curve then for 10 
minutes the hmb was put alternately in water 
at 40 degrees and it o degrees C After each 
bath a new curve was taken and b> com 
paring the results we were able to judge the 
reactions to external heat and cold The 
tollowing cases were examined 

I Stx patients had at some time undergone sym 
pathectomv 

Case i Mrs L had had the left stellate ganglion 
removed for bronchial asthma j}/ years before 

Case 7 Mr B had bad the left stellate ganglion 
removed for bronchial asthma rS dajs befor (Figs 
0 to 14) 

Case 3 Mrs S had been operated upon o 
months before She had had an inferior cervical 
ramisection performed for reflex disturbances in 
ihe upper extremity (Fig 15) 

C4SE4 Mrs 1 had had a bilateral inferior 
cervical ramisection and a bilateral perihumeral 
s> mpvthcctomy for scleroderma performed i 
years before 

Case 5 Mr K had had a left lumbar ramisection 
done for reflex disturbances in the left lower ex 
tn-nut) 

Case C Mr F had had an inferior cervical 
ramisection for Raynaud s di ease a few days before 

II Flic patients had stifered traimalic sections of 
the spinal nerves In several ca«es the trauma was 
old m the others more recent Tlcse sections were 
\enfied bv operation and two ol these patients have 
also had sympathectomies performed 
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Ca r S month ago M N h-i I r til \ 
gunshot \ 0 d \ 1 h K d the m d an n r 
Compl t cli 

Ca r Mr had h d a compl t t on of 
the rad al ve i th 1 t th d of th f r arm 4 
m Jnth b fo 

Ca r 3 M L as und d lun g the war 
(98) nd h d h d a mpl t ctjon of the sc alic 
ner n th upp th d of th th gh S x > ars 
I for t aminat on a p r f mor 1 svmi atbc tom> 
had b n p formed fo tr pi c ulars and 18 
m nths btf e the limb t as amputat d at the 
mddi of th calf 

Case 4 M Z had had a complete section of the 
sciat n vt 1 9 6 a p r art a! sympath ctomy 

had bnprfmdat b fore anil a lumbar 
r m cct on 3 month btf e xami fion 
, Case S M F had ha 1 a part al s cli of the 
b hial {1 u (the hfth an 1 si th c r cal ro Is) 
h h p odu ed a compl tt paralysis f th mu cl s 
of th am nd sh uld but con v d th m tion 
of the fing This njury w s r c la d an 
, ccidtnt 3 months b fo c exami tion 
ni i / p hciit I d Pinal 0 d I to 
Case i Mr C had had a compl tc traumatic 

section of the sp ml cord at th level f th ghth 
dors 1 vertebra Th has bten verifi d b\ 1 mm c 
t mv The accident dated back 4 months Two 


months later a pcrif moral sympathectomy had 
b en perform d on the right side 

Case i Mr II had a spasmodic quadnplegia 
afic th Iractur of sev ral cervical vertebrie s 
months b f re Laminectomy had b on performed 

Casi 3 Mr S had had a spinal cord syndrome of 
unknown or g n accompanied b> marked vaso 
motor cha g s and a spontaneous right sid d Claude 
Be aril Horner synd omc which could not be ex 
plain d by the compression of the ccr acal sjm 
pathetic and seemed to be of medullary orign 

In all of these 14 patients the reactions to 
heat and cold were normal The cold bath 
always produced a marked reduction in the 
amplitude of the oscillations which in hot 
water rapidly became normal and then in 
creased in size There may have been some 
difference in the intensity of the reactions de 
pendmt, upon the individual patient but we 
found the same \ ariations in a series of normal 
persons whom we examined m order to estab 
lish a control I his may be explained by the 
fact that all of our patients were not of the 
same age and as is well known older per ons 
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I ig G Tight uj per eTtremit> $ame case as that recorded m rinjre 5 


lav c less extensible \ tssels than \ oungcr ones 
Ve also know that the intensity of all nervous 
eactions varies greatlv depending cntirelv 
ipon the individual 

In anv event there is no doubt that all of 
hese patients who following the classical 
hcor> could be considered as sufiering from 
.asomotor paraljsis reacted normally to 
;hc hot and cold w ater b iths 

From these observations one would con 
dude that the complete section of the lower 
iorsal spinal cord the compression of this 
argan the complete removal of th< cervico 
thoracic S) mpathetic the section of the 
lumbar rvmi communicantcs the section of 
important nerve trunks for example the 
median radial or sciatic nerves or the roots 
of the brachial plexus will not prevent the 
vessels from ri acting normallj to adequate 
excitations They still contract under the in 
iluence of peripheral cold and dilate on the 
apphcvtion of external heat 

We should like to emphasize this point by 
utilizing the example furnished by the patient 
who had a complete section of the sciatic nerve 
which had produced trophic complications 
He was successfuUv submitted to apenfemo 
ral sy mpathectomy and later to a lumbar 
ramisection The last lumbar ganglion was 
also removed One would conclude that this 
pUicnt would have as nearly as possible a 


complete interruption of the v asomotor fibers 
Nevertheless his reactions to heat and cold 
remained normal on the side affected b\ the 
operation 

In summary wc mav say that 

1 After section of the so called vasomotor 
nerves the blood vessels are not paralyzed 
1 hey arc still able to c ontract and dilate upon 
the external application of heat and cold 

2 The reflexes which affect the circulatory 
changes associated with the external tern 
peralure must be considered independent oi 
the spinal cord and of the centers of the 
sympathetic trunk The fact that these re 
actions remain normal even though the sec 
tion of the spinal nerves dates back far enough 
for degener ition of the peripheral ends to 
occur proves that there can be no question of 
any axone reflex 

Tor this reason w e are once more obliged to 
stress the great importance of the vasomotor 
to the peripheral intramural centers which 
we believe are contained m the arterial wall 
itself It seems to us that the vascular 
changes following the external application of 
heat and cold illustrate the simplest type of 
vascular reflex and require onlv the integrity 
of the intramural centerb It is however a 
true reflex because it needs a sensorv element 
capable of appreciating the variations of the 
temperature and a motor dement which 
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controls the ontra tion or dilat ition ol the 
vessels 

We do not believe that ill vascular reflexes 
have such a short pith I his can be demon 
strated b> the study of v istuhr chanoCS 
following the apflication of mustard oil as 
done by Bru c Brcslautr and Fischer In 
experiments upon a cat Brcsliuer and Bruce 
hive observed that in inflammatory redness 
can be produced with mustard oil even after 
complete section of the spinal cord if the ec 
tion Is not of too lon^ standing We have 
found the same to be true m humans for 
instance a patient who had a spiml cord 
section at the level of the eighth dorsal seg 
ment gave a positive reaction in the an 
ffsthetized region of the lower limbs 10 months 
after the section but the reaction was less 
marked than on the intact upper extremities 
Bruce and Breshuer al o obseryed that 
following section of a nerve trunk the mustard 
oil test remained positive as long as the 
peripheral nerve endin^^s had not entirely 


degenerated The reaction does not occur in 
the anasthetized region v ears after the 
section 

Truncular ana;sthesia does not prevent the 
reaction but the local infiltration of novocain 
abolishes it entirely CBrcslauer) 

Our patient who had had a section of the 
sciatic nerve m 1916 had a negative mustard 
oil test but on the other hand our patients 
who had undergone sympathectomies all 
showed normal reactions So we agree with 
Bruce and Bre lauer that the mustard oil 
test IS based upon an axone reflex and as 
such requires at least partial integrity of the 
pcnphcral part of a sensory nerv e 

This shows that all vascular reflexes do not 
travel the same path The way mav be 
simple or it may be more complicated The 
reaction to heat and cold is an example of the 
very short reflex while the vasomotor change 
produced by mustard oil enter into the group 
of axone reflexes We can therefore divide 
the vascular reflexes into the following groups 




LERICHE A\D FO^TAI\E INNERVATION OE THE VESSELS 


639 



Fig 8 Pi ht leg Same ca e as that r cord d in. Fieure 5 


1 Peripheral \ ascuhr reflexes ha\ mg their 
center in the intramural plexuses 

2 Vascular changes througli axonc reflexes 

3 Intrasxmpathctic reflexes which ha\e 
their center m the ganglia of the s> mpathctic 
trunk 

4 Medullar> xascular reflexes 

5 Cerebral xascular reflexes 

If there are long xascular reflexes U seems 
to us that no doubt remains that the motor 
innerxation of the xessels comes from intra 
mural centers xvhich correspond to the similar 
centers m the gut and the heart 

Besides these peripheral centers there is a 
rich extrinsic nerxous s>stem consisting of 
as'iociation fibers onl> which makes it pos 
sible for the xascular changes in one part to 
be in harmon> with the blood supplj of the 
whole bod> Ihis extrinsic nerxous sxstem 
which is composed of excitor and mhibitorj 
tibcrs pla>s a most important role but it 
should nextr be thought to consist of centn 
fugal libers partl> xa'^oconstnetor and partl> 
X isodihtator To demonstrate its action wc 
cite the following obserxations 

In patients with an old section of the sciatic 
nerxe wc often obserxed that the leg sud 
denU became xerx much reddened and xerj 
warm then later for apparentl} no reason it 
becimc xtrv cold We found that the local 
lemjierature was lower than that of the other 


limb During both periods normal x ascuhr 
changes could be obtained with hot and cold 
water We now beliexe that these xer> rapid 
and spontaneous changes from extreme x aso 
dilatation to extreme vasoconstriction which 
occurred for no apparent reason xxhen the 
patient was in bed indicate that after the 
section of the sciatic nerxe xxhich contains 
the association hbers for the lower hmb the c 
xesscls lose the abilitj to regulate their own 
circulation in harmonj xxith that of the rest 
of the bodj 

Such being the case xvc must admit that 
cxerj xasomotor reaction rcgularlj produces 
two kinds of X ascular changes fi) changes in 
the local circulation of the region affected bj 
the operation through short reflexes and (2) 
changes in the general circulation through 
lon^ reflexes 

A xerj simple experiment demonstrates 
this point If one dips one s hand in hot 
water the skm becomes red in a few minutes 
The color of the skin on the other side docs not 
change but on examination with theoscillom 
cter wc find increased oscillations on both 
sides So if one considers onlx the effect upon 
the blood pressure one would sa> that the 
xascular changes are bilateral Howexcr if 
one notices onlx the change in color one would 
saj that the effect was strictly unilateral and 
limited to the area where heat was applied 
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\ctuall\ the immersion m hot ind cold 
later produLL two kinds of \ n&cular changes 
hat 1 local \ ariati m through «hort reflexes 
ind general changes b\ lon^ distance re 
lc\c onl\ the last hiving a bilateril effect 
3\ measuring the blond pressure we obtain 
he effect of the lon^ rellexcs onl\ the modih 
lations in the loeal circulation arc more 
lifTicult to a certain and we generallv ee 
heir effect onl\ in the torm of increasetl local 
leat 

Under certain conditions c peeialh where 
:he excitation are slight the influence upon 
:he general circul ition mav be so small as to be 
learlj absent but generallv speaking the 
iffect of peripheral excitation upon the cir 
;u)ation can be found Latelv in collabont 
ng with Dr Milojewitch we have observed 
:lub in peripheral traumat i of the limbs 
vhich mstantlv produce changes in the local 
ind general circulation 

I herefore if one always considers in all 
lasomotor reactions the double effect upon 
the local and the general circulation it be 
:ome easv to under tand the apparent dis 
cord which exists after sv mpathcctomie 
where one finds on one side a transitory but 
generalized effect upon the maximum and 
minimum pressure the oscillometnc index 


and the arteriolar pres ure and on the other 
side a slrictU localized hvpcramia which i 
very persistent 

1 he modifications in the general pres ure 
arc the result of long distance reflexes pro 
<lueed bv the operative trauma the hvper 
xmia IS the consequence of the suppre sion of 
a certain number of association fiber with 
pressor effect This uppression gives the 
arteriole capillary system a certain degree of 
autonomy lowers the arteriole capillan to 
nus and produces a peripheral v asodilatation 
However the vessels arc not paralyzed and 
the vasomotor phenomena produced are 
active and not passive 

In other words everv sympathectomy 
produces (i) changes m the general circula 
tion through long reflexes which are produced 
by the operitivc trauma of the nerves of the 
at sel ( ) modifications in the local cir 
culation of the limb operated upon which are 
the con cquence of the suppression of the 
association fibers with pressor effect 

Therefore the chanp,es which occur after 
sympathectomy houlcl be explained as fol 
lows 

I After a periarterial svmpathectomv the 

contraction of the arterial segment operated 
upon IS the result of a direct trauma of the 
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I ig 13 I 1 ht Side after cold bath 



Fig 14 Right side after hot bath 



1 1 IS Mr S Section of the commu icating rami of pressure of 9 centimeters of mcrcurv The left fo ca m was 
the left stellate gang! on had been performed t/ >ears alternately submerged in cold and hot water The reac 
before The curve was determined under a constant tions v ere also normal in this case 


intramural peripheral centers This contrac 
tion lasts onl> a few hours The ^aso(hlata 
tion which follows is produced b> lonf, rc 
fle\es Foe this reason it may be bilateral and 
e\en produce modifications in the maximum 
and minimum pressure and the oscillator> 
index in all four extremities 

The periarterial s> mpathectomy changes 
the circulation in the c\tremit> operated 
upon and this simultaneously produces an 
increase in the local heat 

These local chanocs are less marked after 
pcnarttnal s\ mpathectomy than after sym 
pathectomy upon the trunk the reason being 
that a periarterial s\ mpathectomy does not 
interrupt so man\ prcbsor fibers The hy 
pcramia is therefore less marked and less 
ocrsistent than after operations upon the 
sympathetic trunk 

3 After operations upon the sympathetic 
trunk the same aascular changes occur as 
those after periarterial s\ mpathectomy but 
since the arterial wall is not directly injured 
the initial contraction docs not occur 


CONCLUSIONS 

1 The motor innervation of the vessels is 
due to peripheral ner\ e plexuses in the arterial 
wall Itself 

2 The extrinsic nerves of the vessels play 
the role of association fibers with pressor or 
depressor effect 

3 The simplest vascular reflex has the 
peripheral plexuses as a center and the reac 
tion to heat and cold is a reflex of this kind 

4 Ihcre arc more complicated vascular 
reflexes fa) the axone reflex fas demonstrated 
by the mustard oil test) fb) intrasv m 
pathetic) fc) spinal cord and fd) cerebral 
vasomotor reflexes 

5 Lvery vasomotor reaction should be 
considered from two standpoints namely 
its influence upon fa) the general circulation 
and fb) the local circulation of the limb 
operated upon 

6 In the particular case of sy mpathectomy 
this double effect must bt taken into con 
sidcration The modifications m the blood 
pressure arc common to all four extremities 









Vcluallv the immersion in hot ind told 
w vter pn ducts two kind of \ ascular changes 
that IS lot il \ ariati ins through short rtHcxes 
in 1 general change b\ lon^ distance rc 
tUxe onlj the last hating \ bilateral effect 
IJ\ measunn„ the blood pre sure \\c obtain 
the effect of the I mg reflexes onl> the moditi 
t itions m the local circulation arc more 
(lithcult t a certain and we gentralK sec 
thtir effect onU in the form of increa cd local 
heat 

Lnder certain conditions t peciallv where 
the cxcilition arc slight the influence upon 
the genera! circulation ma) be osmallastobe 
ne irl\ ab ent but generaU\ speaking the 
effect of peripheral excitation upon the ar 
culation cm be found Latch in collaborat 
iiv with Dr Milojewitch wc hate ob'serxed 
this in peripheral triumata of the limbs 
which instantK produce changes in the local 
and general circulation 

Ihereforc if one alwa>s considers in all 
ta omjtor reactions the double effect upon 
the local and the general circulation it be 
comes easj to understand the apparent dis 
cord which exi ts after st mpathcctomies 
where one tind on one side a transitor) but 
generalized effect upon the maximum and 
minimum pre sure the o cillometric index 


and the arteriolar pressure and on the other 
side a slricth localized In pcrTmia which is 
terj persistent 

Ihe modifications in the general pressure 
art the result of long distance reflexes pro 
<luccd bt the operatite trauma the htper 
^mla IS the consequence of the suppression of 
a certain number of association fibers with 
pres or effect Ihis suppression gives the 
arteiiole capillart svstem a certain degree of 
autonom> lowers the arteriole capillart to 
nus anil produces a peripheral t asodilalation 
Howeter the tes els are not paralyzed and 
the tasomotor phenomena produced are 
aclitc ami not passitc 

In other words ctert stmpathectomv 
produces (i) changes in the general circula 
tion through long reflexes which are produced 
bj the optratite trauma of the nertes of the 
vessels ( ) modifications in the local cir 
culation of the limb operated ujion which are 
the consequence of the suppre sion of the 
association fibers with pressor effect 

Therefore the changes which occur after 
sympathectomy should be explained as fol 
lows 

I After a periarterial sympathcctomt tne 
contraction of the arterial segment operated 
upon IS the result of a direct trauma of the 
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Fig 12 Right side (mtact) Normal curve 
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Fig 13 Ri ht side after cold Lath 



Fig 14 Right side after hot Lath 



Pg s S Section of the communicating rami of pre sure of 9 centimeters of mcrcurv The left forca m was 
the left stellate gan I on had been nertormed 1/ jears alternatelj submerged m cold and hot water The reac 
befo e The curve was determined under a constant tions were al 0 normal m thi case 


intr'imural peripheral centers This contrac 
tion lasts onU a few hours The tasodihta 
tion which follows is produced b> long re 
flexes For this reason it ina> be bilateral and 
e\ en produce modifications in the maximum 
and minimum pressure and the oscillatory 
index in all four extremities 

2 The periarterial sympathectomy changes 
the circulttion in the extremity operated 
upon and this simultaneously produces an 
increase in the local heat 

1 hese local changes are less marked after 
periarterial s\ mpathcctomy than after sym 
pathectomy upon the trunk the reason being 
that a periarterial sympathectomy does not 
interrupt so many pressor fibers The h\ 
pcrcmia is therefore less marked and less 
ocrsistent than after operations upon the 
sympathetic trunk 

3 After operations upon the sympathetic 
trunk the same vascular changes occur as 
those after periarterial s\ mpathcctomy but 
since the artenal wall is not directly injured 
the initial contraction does not occur 


CONCLUSIONS 

I The motor mnenation of the vessels is 
due to peripheral nerv e plexuses m the arterial 
wall itself 

The extrinsic nerves of the xessels play 
the role of association fibers with pressor or 
depressor effect 

3 Ihc simplest vascular reflex has the 
peripheral plexuses as a center and the reac 
tion to heat and cold is a reflex of this kind 

4 Ihcre are more complicated vascular 
reflexes (a) the axone reflex Cas demonstrated 
by the mustard oil test) fb) mtrasym 
pathetic) (c) spinal cord and fd) cerebral 
vasomotor relieves 

5 Every vasomotor reaction should be 
considered from two standpoints namely 
Its influence upon fa) the general circulation 
and fb) the local circulation of the limb 
operated upon 

6 In the particular case of sy mpathectomv 
this double effect must be taken into con 
sideration Ihc modifications in the blood 
pressure are common to all four extremities 
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upjn lhe\ ma\ be explained b) the sup 
pre i>i in ol certain hbers with pressor effect 
/ 1 he \ ibcul ir changes are the same after 

1) th pernrterul s\ mpatheetoma and open 
tioii upon the s\nipathctic trunk but in the 
1 itter ca e the moclitic itions in the locd cir 
111 ition are more markc 1 as more pre or 
libers ha\c been cut Ihere is a <|uantitaU\c 
[)ut nat a rjuaht iti\ e difference between these 
two aperatinns 

s fJur theor\ of the \ asomotor acti\it\ 

1 nat eentraditted b\ anatomical factor 
1 \ n if tile segmentars inntra ition oi the 
' e el b true one can undersl intl that a 
penarten d s\ mp ithectoma although it m i> 
be m i le it a le\ cl far distant fram th lesion 
mu through lon^, rellcxc produce general 
chin^es m the eireulation and lower the 
irtenole capillar) tanusb) the ujipre sionof 
s)me pre or fiber thu jiroducin^ an in 
ere i ed loe il heat* The fact that the h>per 
cmii after periarterial sv mpathcc(om% is less 
j)er i t nt than ifter &\mpaiheitam ujK>n 
the trunk onJ> demon trite (hit with the 
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LEIOMYOMATA OF THE INTESTINES’ 

Bv JOIIV A MOITER MD r VCS Cnicvco 
AoctPf 'hw I U lyM d IS hool 


S MOOTH muscle tumors of the intes 
tines occur frequcntlj enough to be 
considered in the differential diagnosis 
of intra abdominal tumors and in establishing 
T. possible ciusati\e factor for certain mtes 
tin'll complaints including intestinal obstruc 
tion Ihc frequenc> of a mistaken diagnosis 
i\arrants reporting t. case in detail and calling 
attention to the clinical and pathological 
aspect of this t>pe of neoplasm 

CASE TEIORT 

Mr I S Polish 44 >ears old was admitted to 
Meslt> Memorial Hospital on June 6 10 7 His 
wife and 5 children were living and well His onl> 
complaint was of a large painful mass m the upper 
right abdomen which he had first noticed about 6 
months previously I am had first been felt m this 
region about 10 months previouslj 2\t that time 
It was neither severe nor constant but it gradual^ 
grew worse and became practicallj constant There 
was no food relation to the pain and the patient had 
been able to cat anything His appetite had it 
maincd good until shortly before coming to the 
elimc There was no nausea or vomiting He had 
no dvspnrca no cough or chest pains and no fre 
quenev of urination and there was no association of 
the pun with unnition He had hid occasional 
headaches but no vertigo He slept well During 
the past months before entering the clinic be had 
had 3 or 4 \ aler) stool claiU He had lost 35 
pounds in weight during the past 10 months His 
I ast and family history gave no additional mforma 
tion and he denied an> venereal infection 

\n examination revealed a rather poorly nounshed 
male with pale skm an<l thin graj hair There was 
no discharge from the cars Ihe pupils reacted to 
\ig\i\ and accoTHTnodalion The longue was itnitd 
R Ji f th Ch 6 s 

ImthPitmtf gyN thwfs U rs yMol I 


and the teeth were m poor condition The supra 
clavicular fossx were sunken and the chest was thin 
but the lungs were cssentiallj normal as to physical 
findings The heart was normal The skin of the 
abdominal wall was atrophic and the muscles were 
relaxed An ovoid mass could be palpated m the 
right side It extended from the costal margin dow n 
to the crest of the ilium and from the median line 
well to the right flank It was smooth firm frcclv 
movable and not especially tender When the pa 
ticnt lay on his left side the tumor would shift well 
to the left side of the abdomen it descended with 
inspiration and seemed to swing from the gall blad 
der site The lower edge of the liver could be pal 
pated on deep inspiration and lay anterior to the 
tumor The spleen was not palpable but it was 
thought that the right kidney could be felt behind 
the mass The prostate felt normal in size All re 
flexes were normal In the left buttock was found a 
soft well defined mass about the size of a lemon 
Ihis was frcel> movable and thought to be a 
lipoma 

Ihe stools were semi solid brown and well di 
gested The benzidine test for blood was strongl> 
po »ti\e and there was present an occasional pus 
cell but no mucus The blood Wassermann was 
negative The urine had a specific gravit> of 1030 
was amber in color and turbid with a faint trace of 
albumin and no casts fherc were 75 white cells jk r 
4 field At other times double plus albumin with 
h>aline and granular casts was found The blood 
count showed hxmoglobin 70 per cent red blood 
Cells 4760000 leucoc>tes 11300 polvmorphonu 
clears 86 per cent Ijmpho >tes 12 per cent large 
mononuclears percent iV cj stoscopic examination 
showed a normal bladder mucosa with slight en 
largcmcnt of the median lobe of the pro tate flu 
ureteral orifices were normal and clear urine could be 
seen spurting from each The ureteral catheters 
passed easily phtVialcin appearing from the left 
g 1 Soc ty M y < 0 S 
hool d Th I S g cal S W I ) M m 
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h patic Jltxure seemed to be pushed to the left a i 
do nwadffig 3) 5 k«i in v Koi trinsic pathol 
g> as foun I in th gastro intestinal tract The 
mass on the r ght si Ic a\as not part of the stomach 
luod num or head of the pancreas High grad 
arterioscl r s of the peKic ves cl and h gh grad 
ha pcrlrophic 0 tco arthritis of the lumbar bo s and 
joint \ e e pr nt \ gall bladder an ualiaatioo 
fail d to shoaa a shado 

1 xamination of th kilnca stomach a dpancrca 
asnegatiac Since a gall bladi r sh do aasnot 
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gall bla i I r s tc a diagnos s of tumor of th giH 
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1 1 ( \ loTv po er photomicro raph showm" tv^pical 

m oil mu cl cells 

bladder \\as made although ^\e questioned the pos 
sibihta of a gall bladder shadow if the viscus o\crla\ 
the tumor due to the opacitj of the tumor 
Op rition On Juh 7 the abdomen was opened 
through a right paramedian inci ion When the 
peritoneal cavit\ was opened a large tumor mass 
came into view This mass la\ behind the ascending 
colon and pushed the hepatic flexure to the left and 
downward The lower edge of the right lobe of the 
liver projected over the upper part of the tumor 
The gall bladder was free and moderatelj filled with 
bile and la> over the tumor The tumor mass felt 




smooth except for a knob which could be seen pro 
jccting from the median lower surface of the tumor 
to the left of the ascending colon The parietal 
peritoneum which was reflected from the external 
surface of the ascending colon was split and the 
mass rather casilj enucleated from behind the colon 
\n area of the anterior surface of the tumor about S 
centimeters long and 2 centimeters wide was closelv 
adherent to the posterior surface of the colon It 



I g 9 \ 1 w po\ er photomicroRraph of a ect n cut 

ihro gh th a ea of attachment of the tumor to the gut 
wall \ltl o gh the tumor ma s at the lo cr part of tl e 
photo raph does not j pear to b gro\ mg d rectl> f m 
the gut mu rulatur it > ne e tl ele \ rj do b a o 
ciat^ with It 
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Till TUMOk 

I he tumor wcif^htd ipproMmitelj lOgO 
Rnnib It raeisurcd 13 centimeters in its 
wide t dnmeter ind wis o\oid in contour 
One knob iboiit 3 ctnfimtttrs in diameter and 
centimeters in height projected from what 
had been the interior inferior surfice (Fi 4^ 
The suffice of the tumor w is smooth with 
here ind there ta„ ofconnectiveti sue Manv 
fur sized v tins li\ in the cip ule The color 
varied from kff' • h white to pink white with 
areas of brownish di colorition I he ma 
was of 1 firm consi tenev and offered con 
sidcnble rcsistincc to cutting The cut sur 
face varied m color from graj to pinkish white 
Areas measuring as much as j centimeters m 
diameter w ere brow n in color and represented 
old liTmorrhage with degeneration (Fig v 
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IvHnj \\ horls of neoplastic grow th as in uterine 
m>oir)ita could be seen L}ing l>eU\een the 
mam tumor mass and the resected gut were 
two small nodes one about 3 b> centimeters 
and another somewhat smaller The cut sec 
tion of these nodes w as \ crj pale The entire 
mass was intimately attached to the gut wall 
o\ er an area about 5 centimeters in length and 
2 centimeters m breadth 

Sections from the tumor showed Upical 
smooth muscle cells with characteristic agar 
shaped nuclei (Figs 6 7) The same tvpe of 
cells was found in the seaeral small nodes al 
ready described In selected areas the bod> of 
the muscle cells seemed atrophic but as a rule 
the nuclei retained their morphological char 
actenstics In some areas thin walled blood 
\essels were few while in other regions they 
were quite numerous (Fig 8) Sections 
through the areas of discoloration indicated 
degeneration of the muscle fibers There was 
present in the w hite firm areas a large amount 
of connecUa e tissues w ith h> ahmzation CLdc 
ma was present in a anous parts of the tumor 
A large section cut through the area of attach 
ment of the tumor to the gut wall failed to 
indicate definitely that the tumor took, its 
origin from the musculature of the gut wall 
although there was a close assoaation between 
them (Fig 0) 

This was therefore a Ieiom>oma growing 
from the ascending colon 

Throughout the literature occasional refer 
enccs are found to mjomata of the gastro 
intestinal tract In 1898 Steiner ga\c a dc 
tailed description of thib tumor and reported 
from the literature 58 cases of mjoma of the 
gastro intestinal tract 23 growing from the 
stomach and 35 from the gut including 3 new 
cascb The earliest reference was made b> 
Boethaae in 1728 who mentioned Polj 
poeses Gewaeches dcr I leisch chichte des 
Darmes Probably the first authentic de 
scription was b> Foerster in 1858 who de 
scribed the Fibroid of the hlusculans of the 
Ileum 

PATIIOGEVESIS 

Needless to sa\ no definite etiological factor 
can be \ouched for Steiner mentioned the 
frequenej of small circumscribed mjomata or 


polyps near areas of diffuse hypertrophy of 
the stomach and gut musculature the tumors 
being the result of irritation This followed 
the theory of \ irchow \\ inkle w ent one step 
further and stated that he behe\ ed the tumor 
to be the result of disturbance in circulation 
due to trauma or inflammition with pos'^ible 
changes in the \ es el w alls due to syphilis or 
chemical changes m the blood such as caused 
by parasites Gottschalk found among the 
muscle cells m \ er> small myomata chromat 
in nch nuclei Fe believed these to be nuclei 
of muscle cells or nuclei of cells of the lymph 
ves els or mast cclh and attributed great im 
portance to them Since they are not found m 
larger tumors he believed that the> must pi a> 
a deasiv e role in the ctiologv of the tumor 
The immediate site of origin ol the tumor 
must be m a muscle structure of the gut wall 
either of the muscle coats or the musculans 
mucosa (Foerster Virchow Boettcher Bro 
dowski Wesener) Klebs and Roesger be 
hcved that the tumor grew from the muscle of 
the vessel walls Lubarsch also concurred m 
this as he had seen mall mj omata intimately 
associated with blood vessels 
According to \ irchow the tumor begins its 
grow th in a muscle stratum just as a neuroma 
grows in a nerve As it increases m size it 
pushes adjacent tissues aside and extends 
cither inward into the lumin of the gut or 
outward into the peritoneal cavity or extra 
peritoneal space When the growth finds its 
origin in the longitudinal muscle it becomes an 
external growth but when it grows from the 
circular la>er it becomes an internal growth 
If one may reason logicallv it would appear 
that a small tumor w hich h vd its ongm m the 
longitudinal muscle as a result of the resist 
ance of the constantly contracting circular 
muscle would progress externally (Figs 10 
ix) but thit when its seat of origin is m the 
arcuhr layer its growth most likely would be 
toward the lumen and would be sessile in type 
When the origin is m the musculans mucosa 
as a result of the constant traction of intes 
tmal peristalsis a typical pedunculated in 
ternal tumor would develop (Fig 12I 
The malignant changes in myomata es 
pecially in those ca«es m which metastasis 
occur-) have constituted a topic of tontro 
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\crs> Zeit belie\es that true malignant 
changes ma> take place but that benign 
metistases do occur in the form of emboli of 
tumor tells which maj be earned lolheli\er 
Here the\ are ordinaril) destro>cd but the 
cell ma\ remain Mabic or ma> e\en grow 
and produce secondary but benign growths 
Ghon and Hintz reported a case in which the 
primar\ tumor was in the ileum and caused 
intussu ception There were secondarj nod 
ules in the abdominal wall luOoi* chest wall 
pancreas both suprarenaJs in the cipsult of 
both ki(ine\s muto a of the stomach 50 in 
the mall intt tines and a thrombus of tumor 
cells in the statnth intercostal \cin The 
colon prostate and hr;,t l\mph gland groups 
a ere fret \ number of other cases haa e been 
reported There seems to be no question but 
that smooth muscle cells mat take on an 
attpieal growth the resultant tumor being 
sarcomatous in nature and that metasta«es 
can and do take place 1 Lan^^erhans Hanseman 
Minkowski) 

''incc leiomtomata find their classical pro 
toupe in uterine mtomata the latter having 
been studied in 1 irge groups little can be add 
ed to the pathological picture of the tumor 
Itself \everthele s in intestinal m>omaia 
the clinical picture lends its If to a classifica 
tion which IS ol both pathological and Jimcal 
importance the evternal tv pc which 
appear as an abdominal tumor and gives 
svmptoms of bein^ an abdominal tumor the 
intern il tv pe which producesa vanct> ofirn 
tati\e intestinal s\mptoms often culminating 
in obstruction and the rectal tj-pe which due 
to Its location and characteristics is usually 
mistaken for a carcinoma 

EXTFRNVL MVOVIV 

It IS assumed that the external m> oraa linds 
its origin in the longitudinal layer of the gut 
musculature The grow th is outward and the 
lea\es of the mesenter) ire spread or the 
MS enl peritoneum is pushed awav The 
grow th is at the expense ot the extra intes 
tinal ti sue The c tumors arc rarely if ever 
1 edunculated and have a fair sized base 
through which most of their blood supply is 
derived According to the age and rapidity 
of growth of the tumor the size may vary 


from that of a cherry to that of a mass fillm 
the entire abdomen In Woelfler ca e tHe 
tumor weighed 7 kilograms It seems tkat 
the larger the attachment of the tumor to ik 
gut wall the more likely is rapid and pro res 
sive growth Adhesions are not uncommon 
but never to the extent that the tumor be 
comes fixed As a rule the mass is freely mov 
able until it reaches the size where due to 
bony or solid visceral proximity mobility is 
prevented I he mixed variety may encroach 
upon the lumen of the bowel and produce 
partial or complete obstruction Adjacent 
organs are often compromised and pressure 
atrophy of tlie liver and pancreas may result 

The outstanding sign is the presence of a 
tumor which has rather free mobilitv is fre 
quently nodular and not especially tender 
1 he grow th is comparativ elj slow at times 
extending over a period of many years Tot 
example Kukula reported a casein a male 71 
years of age in whom the growth bad been 
felt for 20 y ears first as a nodule the size of a 
hazelnut later the size of a fist and finally as 
large as a child s head When the growth 
takes place in the wall of the small gut dis 
turbanccs in intestinal flow are more common 
than when the tumor is situated in the colon 
This IS due to the formation of traction diver 
ticuh and adlicsions with angulation or pres 
sure When partial obstruction occurs cramps 
vomiting and obstipation are common and 
intcrmitti.nt as a rule Parely istheobstruc 
tion complete Strangulation or incarceration 
of the tumor is possible as in Rukulas case 
m which part of the tumor was incarcerated 
m a hcrmal sac Sooner or later due to 
changes m the mucosa infiammatoO 
cerative in nature bloody or mucous diar 
thceamay alternate with constipation Inm) 
case in spite of a large tumor there were no 
obstructive symptoms at any time but for 
several months before the patient reported at 
the clinic he had had from 3 to 4 wateO 
stools each day and an examination of the 
f^ces in the clinic revealed the presence 01 
blood and pus cells Steiner reported a case 01 
fatal hemorrhage 

The outstanding diagnostic points can be 
bncfl) summarized as follows an intra ab 
dommal slowly growing often nodular freeJv 
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mo\able not especially tender tumor ■which 
IS not connected with the genital tract the 
manipulation of which produces a drawing 
pain and which eventually causes disturb 
ances in the passage of intestinal contents and 
hemorrhage To this can be added the e\i 
dence obtained by means of the X ray with 
contrast media m the gastro intestinal uri 
narv and biliary tracts 

INTERNAL M\OMA 

An internal myoma most likelv grows from 
the muscularis mucosa but rarely attains the 
size of the external \anety because of the 
early encroachment upon the lumen of the 
gut and resultant intestinal obstruction It is 
most frequently pedunculated and the pedicle 
often attains a considerable length The 
mucosa over the tumor may remain intact 
especiall) when the tumor is still small 
Eventually erosions and ulcerations result 
Inflammation of the surrounding mucosa fol 
lows and accounts for the symptoms fre 
quently observed In cases of deep ulcer 
ation rather brisk hemorrhages may occur 
The pedicle may atrophy and eventually cut 
through thus isolating the tumor in the intes 
tinal lumen The tumor may then be spon 
laneously passed per rectum In Pellizan s 
case a girl presented a fair sized tumor in the 
ileocxcal region which was thought to be an 
ovarnn c\st She began having severe ab 
dominal cramps vomiting obstipation and 
fever Finally symptoms of ileus appeared 
Suddenly the patient passed the tumor which 
weighed 500 grams per rectum Prompt re 
covery ensued 

It is possible for a small tumor to be present 
for a long period of time without producing 
anv svmptoms but with increase in size or 
ulceration s> mptoms make their appearance 
Diarrhoea alternating with constipation mu 
cus m the stools bleeding of all degrees from 
occult blood to exsanguinating hemorrhage 
may occur With partial obstruction there 
follow cramps vomiting obstipation with 
varying degrees of distention Often these 
sy mptoms v erv suddenly disappear and coin 
cident with the relief the patient passes large 
quantities of foul bloody mucou*. stool'v Not 
a few of these patients sooner or later dev elop 


an intussusception "with its classical picture 
but varied by frequent sudden and spon 
taneous relief and then recurrence In the 
presence of a fair sized tumor or an intussus 
ception a mass may be felt in the abdomen 
This mass has a tendenev to \ ary in size the 
decrease being synchronous with sy mptomatic 
relief Obstructive sy mptoms may occur o\ er 
a long period of time as m Heurteaux s case 
in which the patient suffered attacks for over 
10 years and then the lime covered tumor 
appeared in the rectum 

Sterner tabulated the symptoms as follows 
{ 1) the frequent sudden appearance of a tumor 
m the low cr abdomen (2) a tumor m the ab 
domen which grows slowly for months or 
years (3) the sudden increase or decrease m 
the size of the tumor sigmfvmg regression or 
progression of the invagination (4) with the 
increase in the sJ*.e of the tumor the appear 
ance of intestinal stasis (5! coincident with 
the decrease m size of the tumor disappear 
ance of the symptoms with the passage of foul 
faeces (6) complete relief of svmptoms after a 
severe attack of intestinal obstruction the 
freedom lasting weeks months or even years 

These diagnostic points are as reliable and 
complete today as they were 30 years ago 
and little can be added except perhaps the 
evidence obtained bv the newer laboratorv 
methods such as gastro intestinal V ray with 
contrast media pvelography or cholecystog 
raphy 

RECTAL MVOUA 

Rectal myomata may be either internal or 
external The internal type is usually m the 
form of rectal polyps While the polyp is 
small it may cause few if any symptoms but 
as it increases in size constipation may al 
ternate with blood stained loose stools With 
ulceration mucus blood and pus may be 
present m the fxces Ihe patient often com 
plains of the sense of a foreign body in the 
rectum and straining at stool may extrude the 
pedunculated mass through the sphincter 
As the tumor increases in size more obstruc 
tive svmptoms appear leading to subtotal or 
complete obstruction Coincident with the 
varying degrees of obstruction cohe nausea 
and vomiting occur Digital or instrumental 
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CTOinination will re\ eal the presence and char 
acter of the tumor 

The external t>pe presents a pcrplexin*, and 
confusing picture These tumors usuall} grow 
from the posterior wall of the rectum and 
after a time lill the hollow of the sacrum The 
progress of growth in this direction is then 
arre ted but the growth then proceeds up 
ward and lateiallj and pushes the rectum 
antenorh toward the bladder The mucosa 
is stretched o\er the mass oliering resistance 
to the onllow of f rt il contents Ulceration 
and necrosis ma> then take place and result 
in mucous and bloods stools Constipation 
alternates with foul bloody diirrhaa These 
tumors ma} attun an enormous size Senn 
reported a ca e m i female 4^ ^car of age 
whose peritoneal eaMt> was idled with iluid 
\ftcr the fluid had been aspirated a large solid 
tumor not Utached to the uteru was felt 
in the left lower abd,omen \t laparotom> a 
mjoma weighing 12 pounds was remoxed 
It lav behind the peritoneum and took its 
origin from the posterior rectal wall 

In the well advanced cases ob tructive 
s>inptoms with blccdin^ and foul stools arc 
the outstanding symptoms These patients 
often develop a nnra&mus or cachexia not 
unlike that due to malignancy and with the 
finding of a large ulcerating lixtd mass a 
diagnosis of inoperable carcinoma or arcoma 
is made The long history should suggest the 
presence of a mvoma and i microscopic cx 
ammation should estiblish the diagnosis; 

TI^E VTllENT 

Since leiomyomata are benign tumors a 
thorough local remov al should lead to a cure 
In the external tvpe due to the rather broad 
base it may be necessary to resect the portion 
of the gut from which the tumor takes its 
origin In my case it was comparatixely easy 
to enucleate the tumor but it seemed unwise 
to resect onl\ the area of attachment for fear 
of stenosis of the gut \\ hen the tumor is not 
large or when the base is small it is quite 
possible to resect the attachment anl close 
the defect in the gut wall by suture The 
internal \ariety must be treated according to 
the location and the nature of the complicat 
ing pathology Since practically every tumor 


has a pedicle the bowel may be mased and the 
pedicle removed by a wedge shaped exasion 
exen ligation xvith cautery may be sufTicn-nt 
In the presence of intussusception thetx-peof 
operation will depend upon the xiabilUi of 
the gut and the condition of the patient 
Kcctal myomata oflcr the most technical 
difhcultics Small pedunculated polvps can 
be remoxed with a snare and the stumps 
cautenzed The large external type are ex 
ceedingly di/TicuU to remoxe Several ap 
proaches arc ixailible xiz the abdominal 
route xxhen the tumor is xery large and lie 
high xxith the base of the tumor acces ible 
from xvithm the abdomen When the tumor 
isxery large and fills the pelvis it may be next 
to imjxissible to gam entrance to the pelvis 
and enucleation may lead to profuse bleedin 
which further complicates the operation Berg 
Used a moditicd Rraske technique with sue 
ccss The method employed by Senn has 
much to be recommended He ligated the 
rather broad pedicle in three parts and re 
moved the tumor then excised the ba cand 
sutured theJc/cctin thegut wall Thepafient 
rccox cred 

CONCLUSION 

In conclusion I wish to reiterate and 
emphasize tint smooth muscle tumors of the 
intei»lincs aIth0Ue.h not common do occur 
frequently enough to be considered m the dif 
fcrential diagnosis of abdominal tumor and 
intestinal obstruction especially mtussuscep 
tion xxhen the attacks tend to be spontane 
ously rclicxcd only to recur again from time 
to time Aloreoxer they must be considered 
in the differential diagnosis of laroC fixed 
ulcerating and obstructing growths of the 
rectum 
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TUBERCULOSIS OF THE EPIDIDl MIS ^ 

A Critical Review Based on the Study of Ninety Tour Cases 
BY IIEPMVN I kRCTSCIIMCR M D r\CS CiriCACo 


T his paper ba'^cd upon a careful re 

view of Q4 cases that have been under 
the author s personal obsen ation Spe 
ciil attention or special analv sis was given to 
the end re ult obtained as far as this was 
])0 ible Large senes of ca es dealing with 
ultimate en<l results are rare and among 
pajiers including a large senes oi ca es mav 
bt mentioned those of Barnev Keve Schoon 
ov er Barbilian and Soderlund 
\o attempt has been made to review the 
literature exhaustivelv or to discuss in detail 
the different lorms of treatment recommended 
bv the various authors but rather to present 
data available m a enes of cases under per 
sonal supervision 

There seems to be a general tendenev at the 
present time to studv end results obtained m 
various surgical diseases Heretofore papers 
dealing with end results have been verv few 
and far between The papers for a long time 
dealt chieflv with the problems of ilngnosis 
and diflerential diagno is a well as with sur 
gical technique It is needless to di cuss the 
various factors which have stimulated the 
medical profession as a whole and the doctor 
as an individual to survev his accompli h 
ments in order that one might determine ex 
actl> just what has been accompli bed b) one 
or another form of treatment Often it is 
true various tvpes of lesions occur so infre 
quentlv that one is not in a position to com 
mand a surv e\ of a large number of cases In 
these circumstances the criticism that a stud> 
of a small group does not suffice is more or 
less justifiable but if a sufficient number of 
papers are reported even though the number 
of cases studied which deal with end results is 
small the data which accumulate cannot be 
other than worth while 

Tuberculosis of the epididjmis represents 
a tvpe of lesion which occurs o infrequently 
that papers dealing with a sufficient number 
of end results have been exceedingly few and 
lar between 


AGE 

The general belief that tuberculosis of the 
epididymis is a disease that occurs in earl) 
adult life is verified by the data m the present 
senes of cases 1 here w ere 4 patients m this 
senes under o years of age The youn est 
patient was 17 years old and the oldest was 
65 years old In each decade between these 
two extremes cases w ere recorded The largest 
number of cases that occurred in any one 
decade was 37 in the third decade or 39 3 per 
cent of the total number of 94 cases (Table I) 
TvnLF I — \CF OF PATIENTS 
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Tot I 94 

Ilarncv has had an unusually interestin 
experience with this disease in children He 
rcccnth reported a series of 11 cases in chil 
dren between 9 months and 14 years of age 
Barbilian in his senes of 145 cases reported 19 
patients between the ages of 15 and aoyears 


TR VUSIA 

The question as to whether or not trauma 
IS a factor m the development of tuberculo is 
of the epididvmis has been under discussion 
for a Ion" time Some y ears a^o the question 
was of purely academic interest but today it 
has a new interest namely an economic one 
because of the W orkmen s Compensation Acts 
and the problem of tLXing liability Not un 
commonly patients state that their trouble 
followed an injury sustained dunng their em 
plov ment and the cases are brought before an 
industrial board The relationship between 
tuberculosis of the epididymis and trauma 
sustained during work is therefore a most 
important one 
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In a recent paper by Cathcart the relation 
ship between muscular strain and tuberculosis 
of the epididymis is exploited emphasis being 
gi\en to the medicolegal aspects of the sub 
ject In Cathcart s case the patient v, as suffer 
mg from tuberculosis of the epididymis and 
sued for compensation on the ground that the 
disease had arisen after a severe strain in the 
course of his ivork The decision in this case 
turned upon the answers to two important 
surgical questions The first and crucial one 
was whether or not a severe muscular strain 
of the abdominal w all can within an hour or 
two set up an acute orchitis and cpididjmitis 
apart from any direct injurj to the parts and 
in the absence of any gonococcal infection of 
the urethra The second was whether or not 
such an attack of acute inflammation could 
be the exciting cause of subacute tuberculosis 
of the affected parts 

Cathcart concluded that acute orchitis and 
epididymitis may be caused by sev ere abdom 
inal strain without gonococcal or other organ 
ismal infection of the urethra or the parts 
affected that the acute inflammation is some 
times the result of torsion of the cord and 
that the acute orchitis and epididymitis thus 
produced ma> end fa) in an activ e tuberculous 
affection of the epididymis either b> exciting 
a latent focus of tuberculosis or by giving nsc 
to the conditions suitable for the development 
of a new focus or (b) in complete atrophy of 
the testicle In the case that formed the basis 
of Cathcart s paper the sheriff ruled that the 
claimant had not proved his case 

Trauma as an etiological factor ma> be 
classified under the following headings fi) 
direct (2) localizing and (3) mobilizing 

1 Direct trauma B> this is meant the 
direct implantation of tubercle bacilh into the 
epididjmis This probably never occurs in 
the production of the disease and is more 
theoretical than real hence should not be con 
sidered as a factor 

2 Localt tug trauma A number of author 
ities believe that the role played by trauma is 
purel> one of localizing the tubercle baalli 
hence a definite period of time must elapse 
between the injury and the development of 
the disease One of the fallaaes of this theor> 
m its application to a given case is the great 


vanation m time between the injury and the 
onset of the disease In the present senes 
there were 30 cases m which there was a his 
tor> of trauma 47 cases in which there was no 
history of trauma and in 17 cases the records 
failed to state this point 

For jears the theory of localizing trauma 
has had many adherents As a result of the 
injury to tissue following the trauma its 
resistance is so greatly reduced that a locus 
mtttons resistcntuz results and a suitable land 
ing place is effected for the tubercle bacilli 
circulating m the blood stream The local 
liJEmorrhage and the presence of necrotic 
tissue prov ide a suitable culture medium The 
absorption of bacilli is hence interfered with 
because of the interference w ith the blood and 
lymph arculation following the trauma The 
weak point of this theory is the fact that 
nothing is known of the condition of the 
testicle and epididymis prior to the injury 

Man> authors refuse to accept the ex 
planation m regard to localizing trauma 
among them Cathclin jeanbrean and others 
who hold that the tuberculous process was 
present in cverj instance at the time the 
injury was receiv ed 

j Mohth tug trauma Many clinicians be 
lieve that the question of trauma is concerned 
purel> with a mobilizing trauma and that the 
injury either direct or indirect reaches a focus 
of tuberculosis heretofore not recognized 
hence its presence has not been rev ealed The 
trauma causes an acute flare up or causes the 
tuberculous process alread> present to be 
come worse For example a well developed 
tuberculous process is discovered in an epi 
didymis immediately after an injury in which 
case the trauma simplj serv ed as a means of 
recognizing the tuberculous process These 
views are subsenbed to bj manj clinicians 
notablj Cathchn Jeanbrean Morton and 
others 

In the light of these various theories it is 
interesting to note the statements made bv 
patients from the standpoint of time that had 
elapsed between the injury and the onset of 
the disease In one instance there was an 
antecedent historj of an injury to the nght 
testicle 18 y ears before the patient came under 
observation and 6 } ears later the testicle was 
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remo\ ed for tuberculosis In another case the 
patient fell and injured the right testicle 17 
^ea^s before and the testicle uas remo\ed i 
>ear after the injur> In another case the 
patient fell from a tree and injured the loft 
testicle which subsequently underwent ab 
bcess formation There were 24 cases in which 
the patients gave a definite histor> of injur> 
to the testicle which became the seat of tuber 
(.ulous disease Unfortunatel> a historv of 
trauma w is not elicited in man\ of the earl\ 
cases 

Ynother factor namch the various tvpes 
of injune which preceded the development 
of the tuberculous disea e is of mtere t Be 
cause of the po ible melicolegal a pect of 
this que tion in connection with the Work 
mens Compen ation \cts the c t\pe are 
listed 

T\pcs of injuries niciilioiud as ^reading the 
onset of the it ease fell at work pinched b> 
trousers strain from moving machiner> 
struck with pick handle fell from a tree hit 
b> box injured in football game strain in 
pullin„ cable dig jumped at patient fell 
astride a lo« throwing bales of ha\ shrapnel 
wound over thigh hit testicle and later ran 
for a ear fell in a truck taking child on lap 
gunshot wound in hip kicked in hip pla>ing 
when a child fell olf ha\ loft In other cases 
onl> an indchnile statement regarding strain 
such as that due to heiw liMmg etc was 
made 

PRIVKUS VISFREVL PISFASF 

In View of the fact that tuberculosis of the 
epididvmismav be confused with vphihsand 
that diflerentiation from svphihs 1 necessar> 
It is interesting to note that there was a posi 
tive historj of s>philis in onl) 5 cases The 
earlv cases hav e no record of an> Wassermann 
tests but the late case because the Wasser 
mann test has been done in recent jear as a 
routine measure have a record In this senes 
there w ere 43 cases in w hich \\ assermann tests 
had been made butmonl> 5 caseswasaposi 
tive reaction reported and in these cases 
sv'philis was onlv an incident since the his 
tological examination showed that the process 
was fundamentall> due to tuberculosis and 
not to svphilis 


In all probabilitj gonorrhera plays a le^s 
important r 61 e than was formerly supposed 
Certainly a large number of patients develop 
tuberculosis of the epididymis who have never 
had gonorrhoea In this entire senes there 
were only 27 cases that gave a history of an 
antecedent attack of gonorrhoea A history of 
a prev lous attack of epididy mitis was obtained 
in 25 cases In some instances this occurred 
during a gonorrliccal infection and in some 
It occurred m the ibscnce of a recent gonor 
rhoeal infection as far as it was possible to 
determine In the latter type of case the epi 
Jidymitis may have been due to an old 
nonspecific cmmal ve iculitis 

I his part of the patient s history should be 
gone into carefully and all statements should 
be accepted or rejected according to their 
\ alue I hus in a gi\ cn case in w hich the pa 
tient slates that he had a previous attack of 
epididymitis one must determine if possible 
whether the attack was secondary to an old 
seminal vesiculitis or whether it was a tuber 
culo IS of the epididymis that had sub ided 
and had remained dormant until recently 
fannetl into activitv 

On the other Innd a condition much more 
dilTicult to interpret mav be encountered m 
which a patient with a latent tuberculosis of 
the cpididv mis v\ hich is not know n or reco 
nized by him acquires a gonorrhccal infection 
during the course of which he develops an 
epididymitis If a gonorrhaal infection is 
superimposed upon i tuberculous infection it 
mav be the direct underlying reason whv the 
tuberculous infection is not at first reco nized 
The only possible differentiation then is the 
unusually prolonged course of the supposed 
acute gonorrhccal cpididvmitis One of our 
cases presented this picture and the situation 
was confusing for a short time 

ROLE OF rnVSIOLO^ICVL CONGESTION 

It IS generallv admitted that the lar est 
number of cases of tuberculosis of the epi 
didvmis occur between the ages of o and 40 
years the period of life when there 1 the 
greate t sexual activity and a correspondin 
increase in the blood supplv Uhether or not 
this factor plays any decided rfile is still an 
open question 
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PRESE^CE 01 TUBERCULOSIS TLSEWIIERE 
IN THI EOD\ 

In Mcw of the fact that it is generally 
assumed that tuberculosis of the epididymis 
IS always a secondary process it behooved us 
in studying our cases to search verj carefully 
for the presence of tuberculous diseise in 
other parts of the bod> 

Nothing IS so important is an aid in tstab 
hshing a diagnosis of tuberculosis of the un 
nary or genital tract as the elicitation of a 
good accurate historj rrom the history one 
often obtains information relativ e to previous 
attacks of tuberculoMS in other organs or m a 
history of surgical operations for tuberculous 
disease and finally the patient may volunteer 
the St itement of being under treatment at the 
present time for tuberculosis elsewhere m the 
body 

Cxlrapulmonary tuberculosis In the earl> 
cases in this series not enough emphasis un 
fortunately ^^as placed upon this part of the 
history and some of the records do not men 
tion anything about antecedent tuberculous 
disease In a review of this senes however 
evidence of antecedent tuberculous disease 
was obtained in 15 cases with the following 
distribution tuberculosis of the kidney in 10 
cases of the kidney and hip in i case of the 
spine in 2 cases of the shoulder in 1 case and 
of the glands m the neck in i case 

Tuberculosis of the lungs In all of the later 
cases great emphasis w as placed upon try ing 
to determine whether the patients had any 
ev idcnccs of pulmonarj tuberculosis In some 
of the cases it was rather easy to obtain a 
history of antecedent tuberculosis such as 
protracted cough night sweats or a history 
of pleurisy Particular stress w as placed upon 
this point so as to determine lung involvement 
and vt was interesting to note th vt in a certain 
number of cases> the internist had declared the 
lungs negative and the roentgenologist had 
reported the evidence of an old healed tuber 
culous disease Nevertheless the most im 
portant point is to determine whether or not 
there is lung inv oh ement M hether the dia^, 
no'^is IS made b\ one or both methods is 
irrelevant 

If wc include in one group cases m which 
the diagnosis of pulmonary involvement was 


made both clinically and roentgenologically 
we find that in 75 cases or 798 per cent 
either the chmeal or the N rav examination 
showed evidence of tuberculosis either active 
or healed Involvement of the bones was 
found to be present m 4 cases the spine in 
2 cases the shoulder in i case and the hip 
M\ s case 

RECTXL FINDINGS 

The information obtained m this series by 
means of rectal examination^ agrees in the 
mam with the conclusions reached by Barney 
and others m connection with this phase of 
the subject The v aluc of the rectal examina 
tion must alw ivs remain subject to a certain 
amount of criticism If the rectal examination 
IS positive well and good but on the other 
hand a negative rectil examination docs not 
neccssanlv mean that there is not a small 
focus of tuberculosis cither m the prostate or 
vesicles It is obvious how one might miss a 
tuberculous nodule m the prostate or vesicles 
on rectal examination under certain circum 
stances 

The statistics of Cunningham who autop 
Sled a large series of cases are of interest In 
his series of 4 250 autopsy records he found 35 
instances of tuberculosis of the epididymis 
and m 25 (nearly 714 per cent) of these the 
prostate and vesicles were involved In his 
series of 86 clinical cases 49 (nearly 57 per 
cent) gave positiv c findings 

It should be remembered that frequently 
an early examination mav prove negative 
while a later one may disclose evidence of 
assoaated disease at this point In our 94 
cases there were 8s; m which the results of the 
rectal examination were recorded but m 9 
cases this information is lacking Of the 85 
cases there were 70 in which the records 
showed positive changes in the prostate or 
the seminal vesicles or in both Naturally the 
largest number of positive cases occurred late 
m the course of the disease If we reduce the 
number of positive rectal findings we have 
8235 per cent of positive findings These 
figurcb tally with tho'^e of Barney In hjs 
senes of loi rectal examinations of patients 
with tuberculous epididvmiUs he recorded 
the prostate as being tuberculous in 76 cases 
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or 75 per cent I behe\e that his estimate of 
75 per Cent is conser\ati\e 

OVSET 

B> far the largest numbtr of patients with 
tuberculous epidid>mitis had a slow gradual 
onset and the disease as a. rule began long 
before the patients came under ob crvation 
Often the patient had no pun and discoxtred 
a nodul quite b\ accident or often the nodule 
was disco\ered during a routine phjsical ex 
ammation so that the patient was unable to 
sa> just when the tuberculous process bct^m 
On the other hand m man\ instances a\cr> 
dehnite date of onset was gi\ en 1 1 able 11) 
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SIDE INlOLtED 

It IS the general consensus of opinion that 
tuberculosis insohmg one cpididsmis fol 
lowed sooner or later b\ an msohement of 
the opposite side so that e\ entuan> both sides 
are the «eat of the tuberculous process In 
this series ot 94 cases there were 37 in which 
there was a subsequent mvohement of the 
opposite side or reduced to terms of percent 
age equals 39 36 per cent Barne> in his senes 
found that in 41 6 per cent the opposite side 
became invoked B> means of a \cr> careiul 
surv e> of this enes and by personal examina 
tion of the patients or where this could not 
be done bj personal correspondence it was 
found that there were 48 cases m whidi no 
subsequent mvolv ement of the other side took, 
place and 9 cases in which no statement rela 
tive to this question was obtained There 
were 4 cases in which there was bilateral 
mvohement when the patients pre ented 
themselves for examination and in which the 


process began on one side and these added to 
the 33 that had involvement of the other ide 
makes the total number of bilateral cases 37 
or 39 36 per cent It is v er> interesting in the 
study of the question of involvement of the 
opposite side to note the large number of cases 
in which this involvement took place rather 
carlj In this senes mvolv ement of the other 
side occurred in 15 cases during the first 6 
months and after 6 months m 17 cases No 
timcwasmcntioncdins cases Theredoesnot 
seem to be much difference regarding the sides 
invoUctl In 48 cases the patients presented 
involvement of the right side in 41 cases of 
the left side in 4 cases of both side and there 
was no record in : case 

SYMPTOMS 

It VMS to be expected that these patients 
would hav c more or less pain As a rule the 
pain was referred to the testicle but strictly 
speaking it was not limited to the testicle 
In 16 cases in this senes it was referred to as 
being along the cord and m 8 cases it was re 
ferr^ to the groin 'iome of the patients com 
plained of pam m the thigh and occasionallj 
m the crotum Ihcreiore too much depend 
cncc should not be placed on the patients 
statement with regard to the location of the 
pain 

Urinary sympioms Earl> in the course of 
this disease there was nrelv if ever a refer 
cnee to unnar) sv mptoms Thus in 43 of the 
94 cases in this senes or 45 7 per cent there 
were no urinary symptoms Gradually how 
ever manv patients complained of various 
unnary symptoms The urinary sympton^^ 
depended in part upon whether the tubercu 
lous process began in the epididymis or m 
the kidnev Tor example when the tubercu 
losis of the epididy mis follow ed a tubi tculosvs 
of the kidnev manv of the urinary symptoms 
were due to involvement of the bladder and 
often the symptoms of tuberculous cy&titis 
were present before the onset of the tubercu 
lous epididymitis but when the patient re 
ported for examination for tuberculous disease 
intheepididvmis he would naturallv mention 
the fact that he had urinary symptoms In 
another group of cases m which there was no 
higher involvement in the urinary tract and 
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in which instance the urine show ed only a few 
leucocytes urinary symptoms were present 
due no doubt to manifestations of tubcrcu 
losis in the prostate or in the seminal \esicles 
or in both In some of these cases more than 
one urinary symptom was present Table 
III shows the most frtquentlj mentioned 
s> mptoms 

TABU III — S\MPTOMS 

C 1 


Frequency 41 

Harmatuna 83 

Burning 22 

Painful urination ai 

Backache x 

fever 10 

Urgenc> q 

Diltculty 8 

Tncontinence 4 

Dribbling 3 


Vrtnalysts The urinary findings in this 
series of cases arc e’ctremel> interesting m 
that they show the presence of abnormal 
elements in the urine in a large number of 
cases The presence of pus in the urine varied 
within rather wide limits In someof the cases 
in which the tuberculous process in the cpi 
didymis was secondar> to an ad\anccd un 
nar> tuberculosis the patient had urinir> 
findings of much more serious moment than 
w ere found in the cases before there w as much 
in\ olvement of the urinary tract The sinking 
thing about re\iewing the unnal>sis m this 
senes is the fact that in 72 of the 94 cases 
some pus was found Table IV ‘xbow'^ the 
results of the urinary examination 

TABLE IV — URINALXSIS 

C s* 

Pus 72 

\Ibumin w 

Red blood cells 23 

Bacteria 9 

Ca ts 

Tubercle bacilli (either on smear guinea pig inocula 
tion or both) 13 

ABSCESS rORMATlON 

In a certain number of instances the tuber 
culosis progresses and abscess formation oc 
curs In this senes of 94 cases abscess of the 
epidids mis w as found in 30 cases Often 
the abscess ruptures externally or is opened 
surgically and a scrotal fistula results 


VAS DEFERENS 

One of the diagnostic points that has been 
mentioned from time to time is the condition 
of the "VIS deferens the statement having 
been made that unless there is some evidence 
of pathological changes in the vas deferens 
the patient does not have tuberculosis of the 
epididymis This probably is a good clinical 
rule to follow since in 94 cases m this senes 55 
had involvement of the vas deferens In 63 
cases in which this point was mentioned it 
was positive in 55 cases or 873 per cent 
negative in 8 cases and in 31 cases was not 
mentioned It mav be that the percentage 
of cases in which there was involvement of the 
qwdidymis was higher than is apparent from 
these figures There can be little doubt as to 
the fact that if a tentative diagnosis of tuber 
culosis of the epididymis is made and the pa 
tient does not present involv ement of the v as 
deferens one should be cautious in making a 
diagnosis of tuberculosis Failure to heed this 
advice in one case led to the wrong diagnosis 
a diagnosis of tuberculosis of the epididymis 
was made and attention was called to the fact 
that the vas was not involved This should 
hav e cautioned us to change our diagnosis but 
we did not At the operation a tumor of the 
testicle was found Barney in a paper read 
at a meeting of the American Association of 
Genito Urinary Surgeons has already called 
attention to the confusion in this differential 
diagnosis 

SCROTAL FISTULA 

As IS well known one of the diagnostic 
points in favor of tuberculosis is the presence 
of a single fistula or multiple fistulne in the 
scrotum which are cither unilateral or bi 
lateral Not uncommonly the patient states 
that these fistulous tracts discharge purulent 
fluid for a while close and then reopen In 
this senes fistulcc w ere found in 33 cases none 
was found m 54 cases and m 7 cases no record 
was made as to their presence Hydrocele 
fluid was found present in 18 cases 

END RESULTS 

Of great interest as mentioned previou'ily 
in this paper are the ultimate end results 
because of their importance from the '^tand 



658 


SURGERY C\NECOLOGY AND OBSTETRICS 


TABLE V — LATE CAUSES OF DEATH IN 
CASES OPERATED UPON 

c 

Tube cul u m g t 
P Im ry t ^ 1 

Mil V t b I 

Tube ul of g t u arv ga 

I lyt leu foil w g p al fo pi 

t mv \ 8 m th I te (p t ntop t j p 

I ewh ) 

Tub 1 p t t 
A d t 
Cue k w 

Tot 1 ' 


TABLE \I — LATE CAUSES 01 DEATH IN 
CASES NOT OPERATED UPON 


M b ry tube 1 
T b 1 m _ 
Pulm t b ul 
Pe TDU 

N ph t 
Unk w 

Tot 1 


ffii 


TABLE IX — DURATION OF LIFE AFTER EX Air 
INATION OF PATIENTS NOW LIVILG AXD 
NOT OPFRATFD UPON 


TABLE X — DURATION OF LIFE AFTER OPER 
AHON IN PATIENTS STILL LIVING 


TABLE All — DURATION 01 I IFF AFTER 
OPEPATION IN lATIENTs. NOW DEAD 


TABLE \I — CONDITION OF PATIENTS NOA\ 
IIAINO AAllO AAFRE OPERATED UPON 


TABLE Alir — DLRATION OF LIEF AFTER EXAM 
INATION IN PATIENTS NOAA DEAD AND NOT 
OPERATED UPON 


point of prognosis After a diagnosis of tuber 
culosis has been established ivhat max the 
patient look for from the standpoint of life 
expectation^ This question ha been of in 
terest not onl> to the patient and his famiU 
but for the life insurance companx as well 
'\fter a diagnosis of tuberculo is has been 
made what ort of a rating should the patient 
receiA e from the companv ^ 


No ympl m i° 

1(1 dd ropl m S 

D I p d tube ut s of k d \ dp 

D el p d p Im n ry In*’ 

n elop d t b Is of k dn y 
De I p d a u wh h 1 11 d ruog 
S cond de b m 1 cd > ft P 1 
N ympt m 

Se nd d b m n 1 d >e ft ope 
I a d pe at d , 

S 1 > fte p 1 0 I t u e f rm and 

J g lil d p u 0-85 * 

Ul middle of P p t 1 g m t 

It S u both d 

li I p d t b ul of b th k d d bl dd 

Sympt m ha t ub d d 
r p t d well \e ft p t n 
U d r b to (1 t c ) ■3 

Lgbtfipt odt _ 

T t 1 57 

In re\ lew ing the ca es a stud> w as made to 
determine whether or not patient A'ho wwe 
operAted upon lived longer than those who 
were treated without surgerv whether the 
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patients ^^ho \\ ere operated upon had different 
deaths from those ^^ho ^\ere not operated 
upon and finall} to determine the cause of 
death 

In this senes 78 patients \sere operated 
upon and of these 78 patients 16 are dead and 
57 are li\nng The results in ^ cases ate not 
knoisn There ^ ere no immediate deaths but 
the conditions causing death occurred at \ ar\ 
ing penods after the patients left the ho pital 
(Table V) The three most frequent causes ot 
death m this group are tuberculous meningitis 
pulmonary tuberculosis and milnr\ tuber 
culosis 

In the fatal cases not operated upon al 
though the total number is onlj 8 we sec a 
somewhat similar but not exactl> parallel 
cause of death (Table VI) The two most 
frequent causes of death m this group are 
miliary tuberculosis and tuberculous memn 
gitis while m the other group the two most 
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TABLE XII — CONDITION OF PATH NTS NOW 
LIMNG AND NOT OPERATED UPON 

Ca 

Treated wjth tuberculin No s\Tnptoms 

No treatment Nosjroptom 3 

No treatmeat No impro\ement i 

Total 6 

frequent causes were tuberculous memngiti 
and pulmonary tuberculosis 
One patient who died 16 days after epi 
did\mectom\ had a Ner\ ad\anced case of 
pulmonarj tuberculosis He was operated 
upon under local anaesthetic for multiple 
hstulai which were di charging great quanti 
ties of pus The operation was pnncipallv 
undertaken for the purpose of gmng the 
patient ome degree of comfort 

One of the patients not operated upon li\ ed 
ti \cars after the diagnosis of tuberculosis 
of the epididv mis had bci n made He finallj 
died of permaous ansmia (Table VIII) 
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THE DirrEREiVTIATION- Ol THE REDUCING BODIES IN THE 
URINE DURING PREGNANCY 

B REED ROlKWOOI) MD andLWF DODGL IUltisiohe Maryuvd 
F m b D tm fM<l 10l> U IT ly fM yl d 


I N cJjnical laborator} uork uimcs are /re 
quentlv brought to the laboratory with 
the statement that a rediicmt' bodj has 
been found and a request is made for a de 
cision as to the t\ pe of carboh) dratt which is 
present Th se requests seem to come most 
often from the obstetrual er\ice since it is 
occa lonalfv of ctimcal \afue to deltrmme 
whether or nit the reducing substance isglu 
cose or lactose 

An analvsis of the situation shows that the 
obstetrician realU de ires the answer to ccr 
tain questions (i) is the reducing body a 
sugar f^) if it IS a sugar is it glucose or 
lactose and ( j if the sugar i gluco c is the 
patient a diabetic or is she sulTermg from only 
a harmless givco una-' 

The last que tion is rcilU the onH one of 
importance If the patient is a diabetic she 
must be treited a such Ml the other condi 
tions can be ignored Fortunitch true dn 
betes in pregnanev i nrc but it i c’clrcmtly 
important t j pick out the oc isional case 
The first question is the mo t dillicult to 
an wer in a ho pital laboratory incc a num 
ber of non carbohydrate reducing substances 
mav be present and the exact structure of 
most of these is not known As a rule there 
fore the nr t question i answered by ctclu 
Sion after the second and third are sohed If 
one can exclude gl> cosuria and lactosuria and 
the reducing substance is present m small 
quantities the a sumption is that we are 
dealing with a non specilic reduction 

In attempting to answer the second que 
tion we al o run into many laboratory difli 
culties When we examine methods available 
for the identification of the type of carbo 
hydrate in urine we find that there are only 
two which are practically applicable in the 
clinical laboratory the fermentation and the 
pheny Ihy draaine test Both of these tests are 
subject to certain very definite limitations 
which mu t be clearly understood by the lii 


niciafi JO the interpretation of the re>ulti It 
should be realized that from these two tests 
the laboratory cannot absolutely identify the 
type of carbohydrate but can give only an 
approximate re ult 

First only one strain ofy east has ever been 
identified which ferments glucose exclusively 
without splitting some other carbohydrate 
and this culture has been lost Second yeast 
also contains a decarboxylase which at time 
can split the ammo acids present in urine with 
the production of gas Again bacteria may 
bepre ent which will split lactose to galacto e 
and glucose and thii allow the latter to be 
fermented by yeast Galictose itself u fer 
mcntable to a small extent In addition the 
quantity of the yeast and the time during 
which It acts must bo regulated since the res 
piration of large quantities of j east may form 
some carbon dioxide from glycogen Finally 
some sample* of ytast may contain a small 
amount of diastase and this acting upon the 
constituents of yeast may produce a minute 
amount of sugar at incubator temperature 

In the case of the pheny I osazone* it i> not 
possible to make an absolute identification 
from the morphology alone To be sure of the 
osazonc it is necessary to make an accurate 
determination of the melting point and since 
the melting points of the common o azone 
he close together this is a matter of consid 
crable difficulty and beyond the scope of the 
ordinary ho pital laboratory In urine the 
colloid which are present often prevent the 
formation of the o azone entirely or alter its 
morphology This is particularly true as re 
gard lactose It should be remembered al a 
that levulose which is sometime found m 
urine giv es the same osazone as glucose 

In view of these various uncertaintie it 
seemed desirable in order to determine jus 
how reliable or unreliable are the reports from 
the laboratory to evaluate more careful^ 
these two method both from the stand 
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point of performing the test and of correlating 
the results with the clinical findings in a enes 
of cases 

At one time e\erj obstetrical patient in the 
Unnersity Hospital had a routine urinaUsis 
once a week Each specimen of the urine 
w hich show ed a > ello w precipitate w ith Bene 
diet s solution w as taken to the central lab 
oratory for further test Specimens which 
showed only a greenish color without a jellow 
precipitate were discarded During this pe 
nod 556 specimens were examined and of 
these 160 8 per cent showed a yellow pre 

cipitatc and were further examined A com 
panson of the results of the tests was made 
with the clinical condition of the patients par 
ticularlv with regard to whether they were 
secreting milk or colostrum 

Host has made a careful study of the van 
ous techniques emplojed for these two te ts 
and has developed a new standard technique 
which we ha\e used throughout our work It 
should be understood that our results should 
be considered as results secured only with this 
technique Host showed that the test earned 
out w ith phen> Ihydrazine hydrochloride is IcsS 
scnsiti\e than with phcnvlhvdrazine since 
from ^2 to I per cent of glucoac must be added 
to normal urine before it is positue with the 
former reagent while the phenvlhydra/me will 
secure positwe results with <onccntrations of 
from o I to o per cent of glucose in urine 

1 he details of the methods are gi\ cn below 

Tor the fermentation of urme bring the h\drogen 
ion to 5 5 or 6 8 This is best done by testing with 
brom th> mo blue against the Clark standards The 
reaction can be adjusted if necessar> bv the addi 
tion of tartaric acid or sodium bicarbonate Boil 
the urine to kill organisms which might affect carbo 
hydrates Cool then add fresh > east so as to make 
an approximately 5 per cent suspension Host rcc 
ommends reading after 48 hours m the incubator 
^\e have found that incubation for this length of 
lime results m a large number of non specific fer 
mentations and belie\e that the period of from 12 
to 24 houtb which IS more commonl> in use in this 
countr> IS more accurate As a matter of fact if 
large quantities of glucose are present gas ts formed 
m a very short time 

For the phen\ lh> drazine test place about 4 cubic 
centimeter 0! urine m a tost tube and add i $ to 

2 cubic centimeters of a saturated solution of sodium 
acetate in 50 per cent acetic acid and 3 drops of 
phen>lh> drazine This is brought to the boiling 


point and the tube is then put m a water bath at 
loo degrees C for about an hour The test tube is 
allowed to remain in the water bath so as to cool 
slowly and is not examined microscopicalU until the 
next day 

We have found the widest variation in the 
morphologv of the osazones particularly the 
lactosazones and it was only becau'^e we had 
seen so many intermediate forms that we were 
able to identify them in some of the speci 
mens Ihc small ray like fibers characteristic 
of lactosazone tend to disappear leaving small 
round darl globulea with a smooth rim ^ 

The physiological osazone described bv 
Host was observed m a few cases but all of 
these occurred early in the senes and none 
was seen later Some minor changes m tech 
mque or seasonal change in diet seems to be 
an added factor m their production 

Osazones of unknown type were seen in 5 
urine specimens of lactating women Two of 
these were irreijUlar sheaf of wheat forms and 
these might possibly have been atypical glu 
cosazones In one the osazone appeared 
much like sunflowers with regular dark cen 
ters and long broad regularly arranged rays 
In another regular light brown bodies with 
out spiculej were seen The e were quite simi 
lar m morphology to a group of osazone 
which were produced bv testing the non 
fermentable r< sidue of molasses Still another 
specimen showed many small d irk 0 azones 
arranged closely together like bunches of 
grapes but without any spicules or projections 

Matthews has recommended a rapid meth 
od of fermenting, urine by the use of much 
larger quantities of y east acting over a shorter 
lime We have tried this method on other 
occasions and found it satisfactory but m 
specimens such as those m this sene when 
only small quantities of reducing substance 
are present it gives non specific results since 
the reducing bodv in the urine is de troy ed 
by yeast Thus m specimens from 15 patients 
which showed no fermentation by the ordi 
nary test the Matthews test de troyed all of 
the reducing power in 12 thus pointing to the 
presence of glucose The reducing power re 
mamed after fermentation in 2 and was 
doubtful m I case 
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TABLE I — C01IP\RIS0N OF T\ir 01 C\RBO 
HYDrVTE UITir lEPIOD Oi LXCTVTION — 
ONE IJLNDRED \ND bI\T\ C\«.E& 



CamniJclj^e belitvts that bv ab^J^bmg the 
lactose from urine with a high grade of blood 
charcoal lactosa^jnc can be more cabil> ob 
tamed In , case in which no o azonca were 
found b\ the ordinarc technique none waa 
found b> the clnrto il method and in i case 
lactosaznne vaaniindb^ theordimrv method 
and not b\ the charcoal method 
OnI\ few gl>co>uriab occurred m our senes 
so that the major jiortion of our work has 
been concerned with the identihcation of non 
fermentable carboh>drate From our oun ob 
ser\ atioiis m glycosurias in non pregnant cases 
and from the literature we can say that a 
marke(il> positixe Icrmcntation test under 
standard conditions usuall> means glucose 
When onij small quintities of reducing sub 
Stan e are present the difficulties of mterpre 
tation are greater J hus it should be noted 
that m our series the urines of 2 patients 
showed gluco a ones but they did not show 
more than a trace of fermentation All gluco 
sazones came from patients with gljcosuna 
as there were no true diabetics in this senes 
The formation of lactose bj the body is 
intimately connected wath the period of the 
formation of milk Colostrum has also been 
shown to contain lactose m varying quantities 


Table I shows the results of a comparison of 
our findings arranged accordino to the period 
of lactation It w ill be seen that in the group 
of non fermentablecarbohydrate in only about 
one half of the cases could lactosazone be 
identified morphobgicallv The presumption 
is that most of these reducing bodies should 
have been lactose Whether this group which 
did not form osazones represents lactose which 
cannot be identified because of interfenn 
substances m the urine or some other tvpe of 
non fermentable carbohydrate cannot be de 
termined through this study but the former 
supposition is inherently more probable ^nar 
rangement of the non lactating and colostrum 
cases Is made in Table 11 chronologically in 
the course of their pregnancy We had rela 
lively few cases early in pregnancy 

U e mav conclude therefore that if a marked 
fermentation occurs we arc probablv dealin 
with glucose If an osozonc of characteri tic 
morphology is obsened it is probably fairly 
specific but other combinations of results are 
inconclusive Fhcreforc because of the tech 
meal difficulties which we hive encountered 
in these two tests it would seem from the 
literature and from our findings that too much 
reliance should not bu placed by the clinician 
upon them 

I ortunately certain clinical short cuts arc 
of help m connection with this problem and 
may be used to avoid a great deal of unneces 
sary laboratory work Thus Williams u m 
the fermentation test has shown that glucose 
IS found S times as commonly in the last had 
of pregnancy as m the first half and that a 
rcducingbodv found during pregnancy isprac 
ticalH always glucose and not lactose Hovv 
c\ er during the period of breast engorgement 
lactosuria is present m a considerable propor 
tion of nursing women This is due to the 
fact that lactose is formed in the human body 
only during the period m which colostrum 
or milk IS being formed m the breast Our 
data in Table II fnon lactating and coIo trum 
coses) does not however support his general 
statement that not a single specimen taken 
during pregnanev showed the persistence of a 
sugar reaction after fermentation demon trat 
ing that the sugar found in the urine during 
pregnancy is always glucose 
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This discrepancy is probably due to the 
fact that W ilhams’ senes contains many cases 
observed during the early months of preg 
nancy while most of our cases were studied 
from the nmth month on In fact onl> 

^ of our cases showed neither colostrum nor 
milk m the breast The senes should there 
fore be considered as a whole representing 
phases ot the same problem Thus as a readv 
rule of thumb it maj be stated that a reduc 
ing bod} m the urine during pregnanc> is 
lactose if the breasts are secreting and gluco'jc 
if they are not particular!} in the earlier 
months of pregnanej 

In answering the third question at the 
beginning of the paper as to themeanvof dit 
fcrtntiating gl>cosuna from diabetes Host of 
fers considerable help in his work in which he 
studied the gljcosuna of pregnancy bv means 
of the sugar tolerance test He showed that 
earl} m pregnancy (from i to 3 months) the 
gl} cosun i IS of the hxmic t}pe that is there 
IS no change in the renal threshold but there 
IS some defect in the storage mechanism for 
glucose so that the blood sugar rises over the 
threshold and is therefore excreted in the 
urine During the latter part of prcgnanc} 
on the other hand the blood sugar rise is usu 
ally small but the renal threshold is often so 
low that gl}cosuna of the renal t}pe fre 
quentl} occurs 

After the determination that the teduang 
substance is glucose the next step m the dif 
ferentiaticn of a glycosuria from a case of 
diabetes consists in the estimation of the fast 
ing blood sugar If this is ele\ ated it points 
to the presence of diabetes If it is normal a 
glucose tolerance test is necessar> for final 
differentiation Since this is costl} in time 
and money both to the p itient and to the 
hospital It should be used in as few cases as 
possible CIimcalK a patient with gljcosuna 
p irticularU if it is not more than a few grams 
m 4 hours who has no diabetic symptoms 
such as poljdipsia or poljuria who has lost 
no weight who has no acetone bodies in the 
urine and who has a normal fasting blood 
sugar can be considered for all practicid pur 
poses to be non diabetic This is particular!} 
true m cases in w hich the gl} cosuna clcai^ up 
after deliver} 


T\nLE II — COMPARISON OF TYPE Oi CVRBO 
HYDRATEWITHDURVTION OFIPEGN VNCV — 
NON E4CTA1ING AND COLOSTPUM C \SES 



I A reducing body found m the urine of a 
pregnant woman during the period of breast 
engorgement is probably lactose rather than 
glucose 

A reducing bod} found m the unne of 
a pregnant woman during pregnane} and 
before the period of breast engorgement is 
probably glucose rather than lactose 

3 Glucose found in the urine during preg 
nanev is almost alwa}s due to a gl\ cosuna of 
renal or hxmic type rather than to a diabetes 

sumi \R\ 

1 Twenty eight per cent of a senes of 
unnes from pregnant women showed reduc 
tion by the Benedict test 

2 Osazones of unknown type occurred in 
5 cases 

3 The fermentation test according to the 
method of Host gives more specific results 
than docs that of Matthews 
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4 I lit th irco il iiKthod f i I itiiij, I u lo 
izoiit IS not succt sful in llic ftw ttsts in 
which It wis tmplojttl 

t; In oni\ iboiit ont Inlf of the non fer 
mcntablc specimens wi it j)o tbit to isolitt 
Heto azonc 1 hesc came from pilitnts with 
l)oth milk "ind tolo trum in tht brci t ind 
trom IK n lact iting p-iticnt 

( ( crtain clinic il rule ire gutn winch 

seem to be udicientK tccuritc to follow in 
the a\criqc ti t ind the Hlaoritrr\ work 
shoul i be rekred rnlv in the oct i i m il difli 
cult ca c and then icccptcd with i tcrl iin 
imount of re cr\c a negttnc hedrizinc It t 


111 IV lilt ui nih omc nUcrfcrcnct with th 
form ttioii of V i ibit cr\ stnls of lactosazone 
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D\NGLRb IN IHI POSiOPLRAllVL USL 01 INSULIN' 
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ylLMOS r immciliatcl) upon the dih 
/ \ co\er> of insulin and its ^aluc in the 
V treatment of diabetes attempts were 
made to use it m non diabetic conditions 
Within the last 5 \ ears an e normous literature 
his grown up on the use of insulin m the 
treatment of a arious postopcrati\ e conditions 
and if the literature is an\ indication the use 
ot insulin must be \er\ widespread m the 
surgical clinics today There appeared in 192^ 
the pioneer work of Ihalhimcr ( 1) His 
workwas elaborated bj Tisher (11) in several 
reports tabulating 45 cases treated bv this 
method Subsequent^ others appeared to 
confirm the \aluc of this treatment (10) 
Many patients were apparcntl> benefited al 
though the results were not uniform but as 
Fisher warned us certain untoward effects 
were observed Therefore in this term of 
treatment the blood sugir lei el should be 
Lontrolled much more careful!) than in cases 
of divbetes 

A critical resiew of this literature in the 
light of modern medical knowledge ot insulin 
action is to sa> the least not consmcing In 
the fir&t place the whole rationale of this 
method is based on the early work of Mad cod 
(S) Banting (4) and especmlh of Ringer 
(19) on the standardization of insulin 
Linger 5 work on pancreatectomized animals 
showed that one unit of insulin will bring 
about the oxidizing ot one gram of glucose 
based on the studies of the respirator) quo 
tient 

The more modern viewpoint is that the 
action of insulin is much more indirect The 
recent article of Eadie (15) and MacLeod 
(13) make it exceedingl) doubtful that m 
sulin is concerned m anv manner with 
gl> colv SIS It has been show n be) ond a doubt 
that the combustion of glucose within the 
muscle IS not increased b) the action of in 
suhn per sc The actual physiological eflect 
of insulin appears to be three fold 

r It promotes the storage of gl) cogen in 
the h\ er 


2 It converts glucose into some other 
hexose more readil) oxidizablc 

3 It brings about an increased afifmit) of 
tissue tor water thercbv causing a concen 
tration of the blood 

In two previous articles f 5) itwasshown 
b\ one of us that the action of insulin was 
enormously exaggerated and prolonged if 
the organism was marked!) dehydrated 
Doses of insulin which under normal condi 
lions produced a slight fall (15 milligrams 01 
blood sugar lasting for hours) would cause 
a profound and even dangerous hvpo 
gl>ca,mia in dchvdrated animals The theo 
retied consideration of this phenomena arc 
discussed at grevter lengths in one of these 
papers 

E\1 ERIMENT \L 

W ith this point in v icw the action ot insulin 
after operations was studied m a number of 
patients Blood sugar estimations were m ide 
by Byrds modification of Folm Wu By this 
method blood sugar estimations can be made 
by o ! ot blood and by making estimations 
every 15 to 30 minutes all the details of the 
curves become evident 

Ether antsthcsia cases onK were used 
Twelve to eighteen hours alter operation at 
the height of the reaction 10 units ot insulin 
were given subcutaneously (Lilly Iletin 
units o) ind 25 grams of glucose 

Cur c / IS a composite curve of the effect of 
10 units of insulin and 25/ grams of glucose 
per unit ( 5 grams) in normal human beings 
The result as can be seen is about a 15 
milligram drop in blood sugar with a return 
to normal within houri, If the results of 
insulin and glucose after operation were com 
parable to this it would be a highlv valuable 
procedure However the dehydration which 
results from the starvation and the acidosis 
accompanving practically everv surgical pro 
cedure results in v profound and dangerous 
hypoglycxmia 

C«r e 2 illustrates this point Ihe insulin 
and glucose w ere giv en the morning after the 
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jperatiou The blood sugar was atreui) lou 
as a re ult of the 4 hour starvation The 
resultant fall in blood «iugar va rapid and 
profound The injections had been given at 
b o clock m the morning and b> i o dock m 
the afternoon it was 39 and the pitient had 
begun to twitch He was then rescueil bv the 
idministration of glucose 

The other curve represents a siinilar evpcn 
ment on a patient who hid been flooded with 
000 cubic centimeters b> li>poderniod>sis 
and it will be seen that the insulin c/Tecl was 
light and transient 

Lure j represents a more accut'itel> con 
trolled experiment Two curves are given of 
the blood sugar following herniotomies 

The conditions were identical except that 
one patient had no fluids except small sips b> 
mouth The other got v ery large amounts bj 
proctodj sis and hj podermodysis (4 000 cubic 
centimeters) The intensitj and length of 
the insulin action in the two cases is evident 
The hj drated man had practically no insulin 
action The other had a fall in blood sugar of 
35 milligrams which lasted for 13 hours 


Cur c 4 shows the practical abolishin of 
the insulin effect by the administration of 
000 cubic centimeters of saline followin a 
slight operation 

Ihe lower curve shows that the opeiatw 
per sc IS not the factor producing this phe 
nomcnon This patient had no operation 
He was dehydrated for another purpose and 
it is evident that the insulin action is neie 
very markcdlv exaggerated 


Dl'^CUSSlOS 

It is evident from these curves that the use 
of insulin and glucose m patients who are 
suffering from postoperative conditions and 
are therefore unavoidably dehydrated is a 
highly dangerous and useless procedure 
must also be remembered that m toxic con 
tions fluids are fixed by colloids 
available for physiological purposes and t 
the free water in the organism is thexeioie 
reduced even more than the total ® 
This condition (fixation of free "f 7^*" 
physiologically equivalent to dehydration 
What these patients need is glucose and w aier 
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Chart 3 Cur\es sho\ inR Hood ugar folloinng herniotomies 
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The> are ^tar\ ed and thirst) and ha\ e a con 
stmt M poglv cTinia and msulm not onlv 
does not produce an) gl)col)sJs but it lends 
to lower the alread) low blood sugar still 
further This insulin h)po^hca?mia is not 
onl\ marked but often reaches the danger 
point and the \mploms of h) jiogl j c-xmia 
are so imihr to main other postoperati\e 
eompUeations that their recognition is txcc«l 
in Iv diflKult 

In none rf the prtviou reports and expe 
nment on the u e ot insulin and gluco t 
injcLtions atttr operation was in) cirtful 
estimation of blood sugar mide suth as was 
m idt m the case reported One or at most 
two blood ugar tstim itions were made It is 
\er\ eMdint from a tudv of our curves how 
toniusin such i procedure would be In 
the Iir t place the ether anasthesii produced 
a ri t in the blood ugir jf moderate intcnsitt 
la tmg for tram 2 to ^ hour In the next 
pla e insulin injection it cll produced a 
Iran lent ri e 111 blood ugar before the fall 
began For these rea ons the previous work 
on this aubicct cinnot be con idertd of great 
value 

\nother thing to be considered in such work 
i the 0 called I cudero effect (q) If an 
organism receives glucose there is lirst a 
h\ptrgl)cimu \fterthis gcncnllv in a few 
hours there is a marked h)po},l)camia last 
ing for several hours This is due to the fact 
that the carboh)dratc storing mechanism is 
speeded up b\ the high blood sugar and con 
tinues to ov cract 

Mso to be considered in this connection is 
the effect of insulin vs alread) mentioned of 
concentrating the blood following an) op 
eration there is often a passage of fluids and 
protein into the tissu s and insulin instexd of 
correcting thi condition mertlv tends to 
exaggerate it giving rise to a vicious circle 
That IS the more the blooil is concentrited 
the more the insulin acts and the more the 
blood concentrates 


In postoperative acidosis and dph)dc H 
conditions glucose and water arc ncecle] 
Insulin IS not onlv not needed but its « 
definite!) contra indicated 
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ha:molyiic m/cuiA in pregnancy' 


By\\ILLI\M \il\\ md 

T HL petmaovvs ol prcgnancN vs 

an acute hTmol^lic antemia which 
occurs in women under 3^ ^ ears of age 
IS due to pregnane) progresses steadilv with 
out remissions to death or recover) and is 
curable bv blood transfusion Thus it differs 
from Addisonian pernicious ana.mia which 
IS essentiall) a chronic disease of unknown 
etiology occurring after 35 years of age 
predominantly in men is not curable b> blood 
transfusion and runs a course characterised 
b) remissions 

About 3 per cent of the cases listed as per 
nicious anajmia (4) occur during or shortK 
after pregnane) In the British Isles this 
anxmia is seen once in c\er> 000 to 10000 
pregnancies Hoskins Cn) considers the con 
dition common in Northern India and hlc 
Swmncy (14) finds an incidence of 1 09 per 
cent in one of the Calcutta hospitals Me 
Swlnne^ 5 cases were clucfl) among Hindus 
while in Bombay Balfour (2) found this 
anscniia proportionall) much more common 
among Mohammedans a fact which she 
attributes to their confined life dunng preg 
nanc) There are no figures for the Umt^ 
Stites but from the reports of Smith (24) of 
Rockv Mount and m) own observations in 
Charlotte I suspect that this londition is not 
very infrequent in North Carolina 

Balfour sa)s that in Bombaa this anxmia is 
more prevalent during the last hah of the 
\ tar because of the great number of diarrhocal 
cases at that time 

Of 500 cases taken irom the liter iture ( 7 

81112141^16 i i'y 2^ 24) 75 per cent 
occurred m patients under 30 ) cars of age and 
9 per cent occurred m primiparT 
1 he appearance of the patient is that seen 
III an) severe anxmia ihcre is a lemon tint 
to the skin m half the c iscs (22) I’uffmcss of 
the face and feet is common Ihe svmptoms 
ire those of am severe anamia weakness 
vertigo dvspnaa palpitation poor vimon 
in<l ciptciilh sort iiKudh dnrrlia i nnl 
vomiting There l^ ^encrilK fever (SehmuU 
rejiorN fever in 97 per cenll starting i dav or 


CitVRLOTTE NoUTll CvBOLIM 

two after deUverv and frequently leading to 
the mistaken diagnosis of sepsis 
The phvsical findings include blanched 
mucoub membranes retinal h emorrhages 
(i 11 21 22) sore tongue agreatvanet) of 
heirt murmurs enlargement of the spleen 
(Balfour 18 per cent Larrabec 70 per cent 
Schmidt 30 per cent McSwmnev 16 per 
cent) and less often enlargement of the liver 
(Balfour 8 per cent I arrabec 16 per cent) 
with slight oedema often limited to the face 
Probabl) because of the short duration of the 
an®mia cord lesions hav e not been demon 
strated though pain and paracsthesias are 
common (2: 22) Ihe blood pressure may 
be low as in anTima gem rallv or it ma) ri^e as 
m other toxamias of pregnane) (21) 

About one b ill of the cases show a v anable 
amount of albumin in the urine with uro 
bilinogcn and occasional cists Hoskins has 
reported bile in the urine Then ire no other 
utinat) findings of interest 

The gastric juice ma\ show diminished or 
absent free h>drochloric acid (21 2) but 

achlorh)dna is not the invariable rule here as 
in chrome pernicious anTinia 
The blood picture is ver) much like that of 
ordmat) pernicious anxmia with greath 
dimimshed hamoglobin and red cells a high 
color index and the usual v analion in size 
shape and staining reactions of the red cells 
I he diameter of the red cells is decreased 
(8 15 2) rather than increased Nucleated 

rctl cells are present but m the majont) of 
cases these arc normoblists Ihe platelets 
have been reported as diminished fi 8) or 
normal (15) Ihe bile pigments in the blood 
arc increased Minot reports increased frai,il 
vU of the rul blood cells with 16 per cent 
reticulocytes m one case before delncrv both 
of these factors promptl) returning to norm il 
after deiivcrv There is some discrepancv of 
opinion about the number of white ccllb 
\ubertin savs that there arc gcncrillv more 
than !•, 000 imt in ^ c lit Ii i iitvir sttn 
It Ilian 4000 Sthmult rtjiorts 10000 or 
more Icutocvlc in 68 per cent of rises and 
ii> 
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less tlnn 6 ooo in 8 per cent Rowland sajs 

there m'v\ be a leucocj tosis regufarh dunnj, 
the npid lixmo^enesis of convalescence as 
w ell as in the earh so called phj stologic stage 
of the anamia and cites one of O lers (19) 
cases in which tliere were 45000 leucocvtcs 
other observers report leucopima frequenth 
a low as 2 i;oo ( i 4) 

\ tabul ition of some of the cases recentl> 
reported (i ^ 0 , 8 ; r r2 ^4 16 19 

21 3 4I show an av erage haemoglobin 

)f o I per cent in 101 cases and an average 
red cell count of 1 4f , 000 in 1 37 cases giving 
an avenge color intlex h htiv above i in 
5 ca es the icucocvtcs ivengcd 6/46 with 
poh nuclear 5:8 per cent Ivmphocvtes 

0 3 per cent large mononuclear 4 per cent 
and cosinophile 1 per cent 

The anamii come on in idiouslv dunng 
the later month of pre^nanev and is gener 
illv di covered In rth ifter deliverv Mis 
carnage or premature labor is the rule The 
lo s ol blood during labor is les than normal 
The child fortunaieh does not share the 
mother s an emn (1 iSl 1 he course mav be 
rapulh downward to death within a week or 
recoverv mav en ue ifter several months of 
dines 

After the uterus is emptv blood transfusion 
stops hamolvsis and leads to prompt re 
cover> inoopercentoi theca es<3 a 10 11 

1 13 lO 1/ 20 21 4) I can lind no 

record of recov er> before delt\er> and \uber 
tin ajs recoverv is unknown except after the 
uterus has been emptied Rowland recom 
mends that this measure be earned out 
promptI> \\ ithout transfusion 84 out of 1 1 
patients or 40 per cent have died ( pi 14 
15 16 iq 21 3 24 25) Gallupe and O H ira 

place the maternal mortalitj at 50 per cent 
Larrabec at 75 per cent and Delmen (5) at 
S/ per cent McSwinncj had a morfalit> of 

3 per cent in 4^ hospital patients in Cal 
cutta and Balfour reports a mortaIit> of 42 
per cent among 150 patients een b> her in 
Bombav 

The changes found at autopsv as described 
bv Schmidt and bv Balfour are similar to 
those found in chronic pernicious anamta 
That this anrmia is due in some wa\ to 
pregnanev seems obvious but speculation as 


to how pregnanc> produces it does not seem 
profitable in the present state of out knovl 
edge As emphasized lojcarsagobj '^chmidt 
blood transfusion is a lifesaving measure 
but this fact is not as well known as it 
might be 

As was to be expected following the work of 
Minot and Murphy the feeding of liver has 
been recommended m mild types of hxmo 
It fic anarmta In llfurdock (z 6 ) but in a far e 
percentage of instances the process is too 
acute to warrant the institution of a dietarj 
therapy It may be that liver feedin after 
transfusion will be beneficial and it wall be 
V erv interesting to sec w hat liv er feedin dur 
in,, pregnancy mav accomplish in preventin 
this inamia However when one of these 
ca cs IS recognized prompt transfusion 1 
ccrtainlv the «afc t therapeutic measure 


Case i In 1910 I sa with Dr F D Austin a 
>oung pnmipara j months alter normal del eT> at 
term She had cJc\ loped diarrhoea a month or 0 
befor labor and this hid continued dunn the 3 
month since hbor I xamination of the blood 
showed hmmoRlob n 35 per cent red count 930 ooo 
color index i 5 white count 6 ooo with a normal 
did rcitual count There 1 tre 4J0 nucleated red 
cells per cubic millimeter The patient recovered 
completed on svmptomalic treatment 
Case 3 In April 19 4 Dr J \ Anderson of 
Gastonia referred to me a > oung marr ed woman 19 
veats old with a rather w 11 marked seco dir> 
anemia The previous Jvnuary she had had a ms 
carnag at the end of the s venth month and a 
week later had cedema 1 greenish J How color and 
V ent into collapse but gradually improved under 
svmptomatic treatment The next jear she we t 
through normal prcgnanc> andlaborv ithoutanxinra 
Casf 3 In Jul> 191S I saw with Dr vann 
Jlalthcws a woman of 30 jears 5 weeks after h r 
third prcgnancj had terminated at term b> normi 
labor She had fev r beg nning the da> after labor 
and at the end of 3 weeks had a greenish look ft 

i tk before Isa her Dr Malthev s had given her 

a transfusion The hrmoglob n was then 3S ^ 
cent and there v ere i 108 ooo red cells and 24^ 
hite c Us Dur ng the week after her iransfasow 
she had suffered from an inf cted arm a d 
herpes labial s so that v hen I saw her the 
globin was rs per cent red cell 832000 colon 
S while count 2700 with pohnudears 55 
cent Ivmphocvtes 44 per cent and eos nopni'ei 
pci cent The red cells shov cd considerable vana 
tio in size shape and staining reaction a d a e 
normoblasts were seen \ftcr another transiusio 
this patient made in unc t tful rccovcr> and sv, 

todav 
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Case 4 In March 1926 Dr James Davis of 
atlesboro brought me a \oung married woman of 
24 jears bix weeks before she had had normal 
labor following a 9 months prcgnancx During the 
puerpenum she had fever dad\ and had become 
steadily paler and weaker but had refused to go to 
the hospital until it became evident that she would 
die She was seen at midnight Temperature was 
loi degrees pulse 125 respiration 46 with marked 
air hunger Ihc patient was comatose and restless 
Her skin was verj pale with a strong lemon tint 
There was some oedema of the face but none else 
where The examination of the blood showtil hxmo 
globm 25 per cent red count 742 000 color index i 8 
white count 6 600 with poljnuclcars 66 percent l\m 
phoevtes 33 per cent basophilcs i per cent the red 
cells showed marked variation in size shape and 
staining re iction and many nucleated reds were 
present including tvpical megaloblasts The unne 
showed only a trace of albumin but was itosiUvc for 
urobilinogen The patient was at once given a 
citrate transfusion by Dr Barret and a second one 
the next dav At the end of 10 days she was sent 
home with a hxmoglobm of 50 per cent and a red 
count of 3 473 000 

On August 31 19 7 Dr Barret and I were called 
to ^\adesboro to see this patient again Her third 
pregnancy had ended at term with a norma! labor 
19 days before A week before delivery the hxmo 
globm had been 50 per cent and the red count 
2 500 000 The day before delivery her blood pres 
sure rtachei 160 Urine showed albumin and casts 
m abundance For 2 weeks after delivery she was 
apparently holding her own but then developed an 
abscessed breast The hxmoglobm dropped to 30 
per cent and the red cells to i 29 000 The color 
index was 1 1 She had had fever ever since dc 
livery When the patient was seen on August 31 
the hTmoglobm was 10 per cent and the red count 
was 960 Doo with great variation oi size shape and 
staining reaction of the red cells Slanv normo 
blasts were seen but no megaloblasts The white 
count was only 2 500 with 70 per cent poh nuclcars 
She was given 800 cubic centimeters of blood bv 
<lircct transfusion bv Dr Barret On September 28 
Dr Davis reported that the hxmoglobm was 65 per 
cent the red blood cell count 2800000 and the 
white cell count 5000 The patient was steadily 
improving 

There have been some reports of the re 
currcncc of this an'emn in subsequent preg 
nancies Murdock thinks there is a strong 
probability of recurrence and thought it 
likely thit his second patient had sufTered 
with hTmolytic anxmia following labor 6 
V ears previousK In the second case reported 
by Gallupc and 0 Kara there was a historv 
of anamia in each of the 3 preceding preg 
nancies severe enough m the next preceding 


prcgninQ to have kept the patient in bed for 
a few weeks 

Halir (9) rqiorts the ease of a w om in age 
I vears who presented a picture of pernicious 
anxmia m iq 0 8 weeks after dclivcrv In 
the spring of 19 3 she returned 3 months 
pregnant and ‘toain presented a picture of 
perniaous anxmia She died the nevt y ear 
With Hodgkins disease 

Oettingen (17) reports the case of a woman 
with hxmolytic anxmia following her third 
ptegnanev who had had severe anxmia of 
some sort with her first pregnancies lo 
prevent recurrence she was sterilized Keist 
( o) reports the ease of a woman who had 
bcdi chlorotic from her fifteenth to nine 
tcenth y cars She w as anxmic during the first 
and second pregnancies and after her third 
pregnancy presented a picture of pernicious 
anxmia She w as sterilized to prev ent further 
recurrence 

Vcrmchn and Vigneul (25) report the case 
of a woman whose first pregnancy was normal 
m the fifth month of her second pregnancy 
she showed permcious anxmia and mis 
carried during the eighth month with fetus 
stillborn She was clinically normal the nevt 
year but aborted during the second month of 
her third pregnanev Three months later she 
again became pregnant and m the seventh 
month of this fourth pregnancy showed the 
picture of pernicious anxmia Premature 
delivery was induced The patient died 2 
days later 

McSwinney saw a woman during her sixth 
prignancv with hxmoglobm 40 per cent 
white blood count 3 000 000 color index 66 
A year later at the time of her seventh labor 
the hxmoglobm was 3;, per cent with red 
count 2 000 CKX5 color index 88 The patient 
grew rapidlv wor&c and died 5 days after 
labor 

These reports on recurrence show that the 
patient cen m two succeeding pregnancies bv 
Halir died a vear later of Hodgkin s disease 
The patient seen in two succeeding pregnan 
ciCij by AlcSwinncv died withm a week after 
the second labor The others all saw women 
who gave a clinical history of anxmia with 
previous pregnancies Ihe fourth ease re 
Iiorted was seen in two succeeding preg 
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nancies tich time with less thm loooooo 
red cells and m each incidence recoacred 
promptK after transfusion 

Becau e of the rarit\ of recurrence and the 
promptne s with which this anTmia can be 
Lonlralkd b\ transfusion sterilization of these 
])itient to ])re\ent possible recurrence seems 
t ) me cntirelv unwarranted 

SUMMaR\ 

Jilt himoKtic inamia of prej.nanc> is an 
acute tonciition and slnuld no longer be 
tia iiit<l a pernicious anamta 

It re p mds promptU to blood tran fusion 
after the uterus his been emptied 

J ht (lant,Lr of recurrence need not be a 
i. Ultra indKatton to pregnant\ and caffs for 
nothing m( re radical than proper super 
\i ion of the jntient during sub equent preg 
nancies 
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CLINICAL SURGERY 


I ROM THE BRONCIIOSCOPIC CLIMC OF THE ROIAL VICTORI I IlOSPIT IL 

THE TECHNIQUE OF BRONCHOSCOPIC PNEUMONOGRAPHY 
WITH LIPIODOL 

By DWID H ballon MD F \CS Montreal C^vada 


S INCE the epoch making introduction of li 
piodolinipa bj SicardandForestier(i3)m 
the diagnosis of bronchopulmonary lesions 
numerous methods ha\e been de\ised for the 
injection of Iipiodol m the bronchial tree These 
methods can be classified into ti\o groups the 
direct bronchoscopic (2 and 3) and the indirect 
intratracheal methods 

Our purpose here is not to discuss the merits 
difficulties and dangers of the different intra 
tracheal methods — they all have their place and 
importance— but rather to emphasize the value 
of the direct bronchoscopic method for pneu 
monography (5) for the followmg reasons 
I Ihe invaluable aid afforded by direct in 
spection of the bronchial tree 
2 The possibility of making a bronchoscopic 
diagnosis taking uncontaminated cultures for 
diagnosis and vaccine therapy remov mg stenos 
ing granulations (4) and aspirating pus from 
drowned areas of the lung and thus allowing a 
more thorough filling of the region of the lung to 
be investigated 

3 If lipiodol has any therapeutic value then 
It is most desirable that before it is introduced 
bronchi and cavities filled with pus and debris 
should first be cleared as thoroughly as possible 
in order that this iodized oil can act directly on 
diseased mucous membrane and Us effect be ob 
served at a later date 

4 As our knowledge of the interpretation of 
lipiodol roentgenograms is still very imperfect 
and in order to avoid grave diagnostic errors the 
bronchoscopic method remains essential for the 
elucidation of roentgenograms and the clinical 
findings 

IVDICATIONS 

Every case for pneumonography must be con 
sidered by itself and a decision arrived at by the 
internist surgeon roentgenologist and bronchos 
copist before the injection is earned out As a 


general rule the cases suitable for injection are 
all forms of chronic bronchopulmonary andpleural 
suppurations in which a differential diagnosis be 
tween bronchiectasis (6) lung abscess broncho 
pleural fistula and empyema is required also a 
more accurate differentiation between upper and 
lower lobe lesions Lipiodol may be used in cases 
of acute lung abscess (9) in which other methods 
have failed to demonstrate a lesion It is par 
ticularly valuable m lesions of the left lung 
masked by cardiac shadow and pleural thickening 

Lipiodol can be used with comparative safety 
in carefully selected cases of the surgical type of 
pulmonary tuberculosis which show definite evi 
dence of resistance After extrapleural thoraco 
plasty lipiodol injections will demonstrate the 
efficiency of collapse and reveal the cause for 
persistent signs and symptoms 

CONTRA INDICATIONS 

In pulmonarv tuberculosis (7) of the exudative 
type lipiodol not only produces an immediate 
reaction but may reactivate a quiescent lesion 
and Its persistence in the lung may be attended 
with ill effects These observations have been 
noted both clinically and experimentally As a 
general rule patients with advanced broncho 
pulmonary diseases and recent haemoptysis 
should not be injected 

DANGERS 

Bronchoscopy in the hands of a gentle careful 
thoroughly tramed bronchoscopist is practically 
devoid of danger (i) This has been frequently 
emphasized by Chevalier Jackson (ir) and borne 
out by the large number of cases examined in his 
dime 

To obtain a pneumonogram of real diagnostic 
value requires proper anxsthesia it is extremely 
difficult to carry out a satisfactory bronchoscopic 
examination and hpiodol injection without any 
cocaine anxsthesia in patients who cough m 
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te 1011 Ihis firu <i ti after i prclimin'ir\ 
h\ pu lerniic inji. li n fmurphii ind atruj in i:> 
f value in off ttivcU ilhvinc irrititm„ 

nil tem[) ririK (Jthcrvie m jmpcrReilv 
irtpif Ifitients lo ii^t 1 il carctlv rta lit the 
itt if the liseise bel re n «s expelled hv the 
-leiue cou h rcllcces 

Rut the acluxl vital (i in^er an I the p uerftil 
t \i ncti n of cam niusi ever 1 1 kept uj per 
1 1 ibl in min 1 It must f e used verv cauti tislv 
Uni rtunatelv until n vv we have n 1 loun I anj 
anesthetic vhi h b\ I cil ipiljeiti n Ins the 
\aluc inlefTcct cteime 

Although at feist 50 i er cent f the patients 
swallow smic lipi djl a shown b\ the r tniRcn 
rav no suns >1 1 dism Invc I ecn laund tn anx 
fmvpitients \ { atient of I>r Archibald with 
an iJi s\ncnsi (o ladinc tiho dacloped (awe 
svmptjms in tv > occasi ns when 10 line was ap 
plied to the chc t wall and on another when 
1 Jme ointment Was painted on the kin showed 
n ill effects when JipiodoJ uas injected iufeu 
tane vuslv and \ hen at a htcr dale it was t,i en 
b\ mouth This patient was sul>seqiicnll> injeettd 
Vronchoscopieilh \ ith 17 cubic ccntimet rs of 
lipiolot without showm^ anv si ns of lodism 
Lipiodol mav be injected with safelv m chronic 
pulmoinrv suppuration It is ealr mel} din 
gerous hovever to inject hpiodol or anv other 
forei'^n liquid in the lun„ when there is an asso 
Cl Ued acute re pintorv infection or an acute 
exacerbation of the chronic suppurative process 
In these casts the ill effects produced bv lipiodol 
were tlu result of an 1 gravation of the under 
h mg Condition or a direct extension of the fesion 


In cvpcnmenlall) produced pulmonarj tuber 
culosis in nbfiits ifarrv Raffon (10I founl ttij 
the injeclu n f lipu lol in these animals espe 
tnllv \ htn there was an asso lated acute pneu 
monic process was immcdntclv followed h grave 
svmptoms and ended fat i/lv fn lulmonarv 
lubercuhsj a qmes ent IcMon mav le reac 
livatcd Iv lorlircd oil Ighuer (n) noted the 
appear incc ( f tiilicrclc bacilli in the sputum for 
(he /etsi Ctnte Mlc i iftff (ftc m/eciMn of 
mI 

One of the late dangers which will have to be 
criou h considered is the confusiori in dia nosij 
c luscd hi persj tent JipiorJoI shadows and roeni 
gcnol gists will have to be on guard in the inter 
I retail n f thee mLnt[,en rav hadows The 
presence of Iqiif lol in the alveoli mav resemUe 
an iinrcs lied pneumonia or an exudative or 
miliarv tulicrciilo is (7) 

j RirvRVTioN 01 Tilt I VTlESr 
I verv jnticnt to be jnjcctcJ vith lipiodol 
should hive a prclimiinrv phvsical and roenlpea 
rav evamimtion All j atients whether ambula 
I rv or beiln Men are examined carlv in the mom 
mg on an rm/>/\ stonn h ta avoil r tchin and 
miiing 

M< rj hn I alual I as a c iativc for the ir 
ritaiin„ cough and atropin checks the profu e 
alivation Adult rctti't a Inpodermic injec 
ti n of 4 grain of morphia an I i 150 or i 100 
grim of atroj in one hour before the lotal anas 
tlieiicisapt lied Patients with extremclv irritable 
throats who tou h mces anlK and brin up 
cn rnioiis rjiiantities of pus are given another s 
grim of morphia h\ [Hiticrmicalh at the be innin 
if the local antsthctic Pantopon is substituted 
for niorphn when the latter 1 nt t tolerated In 
cArWren feriwetn tfte age ol to an 3 25 
graded doses if morphia are to be used ihe 
prclimmarj Inpodermic mav be dispensed with 
m some ]aticnts who have prcviousl) Uen 
br Jnchoscopexl 

\S VSTlll TlZVIION 

Allmjections m m\ bronchoscope ones of ij 
patients ran-,ing 1 etween the ages of n and Oj 
jears v ere earned out under local 
(8) It is essential to anasthetize thorougnl) me 
pharvti-x hvpopharjnx anil larvnx For t 1 
jiutpo c the following mixture IS used opeTcewl 
solution of cocaine hvilrochloridc t part i tooa 
solution of adrenalin chloride 2 parts 

In some patients it is ol advantage to mjcci 
into the trachea with a hrvngcal svrm e 0 
half of I cubic centimeter of a mixture of equal 
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ti 3 Instruments required for broncho copic pneumonoj, aphj I ar>nRcal mir 
ror / andcamel hairb usi forcocainiration K hler I citer broncho cope ? will 
No 10 and No 8/ tube for adults and cl ildrcn Clerfsch specimen collect r 
4 \ pirating tube to be attached to portable a piralor f Cocaine ad emlin j ny 

if cquired 6 \pplicator 7 Pallon lipiodol mjecun s> in c witl tube attached V 

parts of 5 per cent cocaine wilh i 1000 adrenalin Dostri 

chloride solution prior to the passing of the The quantity of lipiodol to lie ifijtcltd \ irii s 

bronchoscope This yyeaker cocaine solution is from 10 to 40 cubic centimeters 'ind jsdcii rmini d 

also sprayed into the tnchea and bronchi after by the age size condition of iltc piijcni iIk 
the bronchoscope IS passed the spray mg is done nature ind extent of the lesion ind Iht norinil 
by a nurse or assistant Topical applications of lung area requiring to be filled for contrist In 
this mtxture to the carina and bronchi are safer order to map out both lungs 25 to 30 cubic ci 
than spraying and therefore preferable timeters is usually sufiicient 

INSTRUMENTS TECIINTQUI 

The following instruments are required (i) After the preliminary cocimi^ujon t 
For the preliminary cocainization a laryngeal genogram is taken the patient is then iiIk til ^ 
mirror and a hry ngeal applicator or camel s hair the roentgen ray examining talilc m jj), ,1 
brush (2) For the bronchoscopic examination decubitus position ^he usual aseptic pricuii^^'' * 
a bronchoscope — Jackson Kahler Leiter or Brun arcobserxed The head is slightly thv tt 
ing a portable aspirator with aspirating tubes extended and rests on the tabic th/ fc*^ | 

sponge earners for gauze sponges a Clerf s glass face remain uncoxered the teeth tri 1 r i'* i” i 

specimen collector and a cocaine spray (3) For b\ a layer of gauze the bronchf>s<y^r ‘'j 

the pneumonographx Ballon s lipiodol syringe oxer an alcohol flame is held m i},J , N 

with tubes or anx other suitable syringe and supported by the fingers of thf 1 fi f ' T— 

Any standard bronchoscope max be used for the latter also protects the upper ic<i/ ''1^^ - 
pneumonographx depending largely on the ex then gcnllx passed between tli »* Tl ii/c' 

penence of the examiner with a certain instru cords into the trachea A culiur /'/t 

ment The author has used for this purpose the a Clerf s glass specimen collector tl ' I " 

Kahler Leitcr bronchoscope Two tubes are re thetic is then sprayed or applj^ j - 

quircd No 85 for children and Jxo 10 for the mam canna and bronchi 
adults cough pus and secretion arc aspir" 
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trachea an 1 mam hronchi in orier to permit of 
a fetter 1 llm„ \ careful txaminatnn is no« 
made i the area of the lung to be injected 
granulati ns it present arc removed for biops> 
and lipi iol IS then injected with an\ suitable 
s\nn"c through the bronchi sco{>c into the differ 
ent lironchi unJer direct vision the nurse or 
assistant slowK turning the piston of the svrin"e 
While the patient is being injected he can be 
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I K 5 P entgen g am ! n L h p 
t I tl { i d I } i R tut it ht I 
I I u d 5 ub re t m t f 1 p od li tlebro I 

turned either to the right or to the left side and 
so l>oih halves of the lung arc filled as with tie 
patient m the dorsal decubitus the posterior part 
of the lung is chicflj outlined Fluoroscopic ob- 
servations can also be made at this time this 
often affords an excellent means of localizm the 
lesion \s soon as the injection is completed the 
bronchoscope is withdrawn the patient bein 
cauiionwl not to cough and roentgeno rams 
taken m the supine prone scmilateral lateral 
and sitting positions as the case mav indicate 
When the patient has been thorou hl> anaisthe 
tized a senes of roentgenograms can be taken m 
one instance a dozen were taken at interval of 4 
minutes and studies made of the effect of posture 
respirator) movements and the cou h reflex 
\ntcroposterior views are taken with the head 
raised 45 degrees in order to permit the better 
tilling of the lower lobes The head is later low 
crcil 45 degrees m order to observe whether the 
upper lobes would be better filled b\ chan e of 
posture Stereo copic pictures should al be 
taken immediatel) after the injection has been 
completed with the patient m the dorsal decubi 
tus or sitting position 

r//e at/ an/age of the authors hronct oscopic 
method ts that the entire technique is carried out 
by the operitor uith the sole assistance of a 
/ allied in bronchoscop\ uho hands inslrunienls 
suction lube sponges and turns the piston of the 
lipiodol syringe , 

In pulmonar) tuberculosis onlv the di eased 
area is to be injected and the quantitv limited to 
lo to 15 cubic centimeters In cases of pulmonarv 
tuberculosis where the bronchoscopic examina 
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tion ma> be contra indicated the lipiodol can be 
injected by the transglottic method 
The after care is confined to symptomatic 
treatment 
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\silll( INFISIIWI \\ \SI()M()SIS 1\ RI SI CIIO\S OF 
iin 1 \i ( I ROW 1 1 ' 
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1 ^0 1 I \( 1 urt, II hi in\tii I 
II I ll il 1 I C| ti nl« iintl nil I 
111 1 Mu li \[ niHiilil \ rk ill Inn 
I lu in I luiiiKr I I ti I h i\ ) i iiilliiiid 
n 11 III I I III I Ilk t ill III nil 11 t 

llic (. il ll Inn ll r ill ill ti iin^. ih it t it 

th Uk I n II M I ll ( 111 nil nutliMt 

I ll i 1 \ rll \\ I ll It m \ I Irii fr m i 

tiu reii i) I 11 1 1 111 u I t| ll intt tinil 

111 ibi I i It 1] ll I 111 |ii ilK irm ll It 

tl t irll in til 1 lu ill I III ( inR ti n 

t 1 inimnniin II ) r t j i im| U i t i il\ 

ini |in kl\ I t 11 i it r (uiri ii >| nil 

inslriin m I U r nil I ir ire ^ I \fttr 
trvin;, '' iriT ti 1 ni { i n t II m u | it 

clini ilK Ii r nil in] inii n i«i f tlit 

nial] 1 Ml mil il t Smu then lu in„ 

ha 1 so erit r li n t (h t eum in 1 i <in I 

inR c )1 n t I 1 r iiut tin il tub real i<i I hue 

10 I riti nt inlt i It iiiisl ni i 

In s me ti the ttrmini! il um I i h\|trtr 
I hit 1 1 re m ll e i t ll I iructi n in I is is 

iir^t isthctr n tree 1 n Inlu f urrtcint 

Cl c this va in I m on I t ml mist ni is 
1 IS line 1 he t ( iiiml In t itlu ul txctplnn 
(lone quite 5 iti ll ( riH s atishci nl\ tlui ii 
se ms \ orth \ hil lestril in„ c ur \ in iIk n f the 
ScarfI method an 1 1 ublishim the ice mpanvin^, 
illustnticns 

The bnitel IS freed fr m its mcsentcnc ittich 
ments bcginniiif; cf ceursc with the liter I 
a\iscuhrpcnl neal reflecti n Ordimr\ slnight 
serrated clamps thenws f which hive been lu 
hneated with Imn 1 pirafTin ire used to crush the 

ff \ d I f \ I 
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liwellef reexLisiin Nie ciutcr\ is toUpre 
ftrrt 1 for the e\ci ion btciusc it seal a nt’li 
sterili/es the crii bed inlestinil surfaces 

I he livi Ic I in I of the col m b disci mth 
I uf e tnnj, utiire if citgut rc-cnforced mii 
ilk inverting the silled stump Thelateralm'J 
I cmghl in till jiws if i trai ht clamp fu 
length i ju ll to ihi (inmeter* f the terminal Jam 
I hi n irr iw strqi jirolru ling throu h the jass ' 
the thmj is I urned iwiv with thccauten This 
niiv Ic dene either in the longitudinal or tni 
ver i ixisof the colon MiltresssuturesofUad 
ilk ut now j heed is shown in the illustrali n 
When the chmp ire circfullv withdraim the 
tw nirrjw cru hed se ilcd jarchroentRe 
strip e met gether is the suture iretihlened 
md tie 1 J his line is re enf reed 1 1 another row 
f i emlicrt sutures < f fine silk Traction upon 
|] lie suturis r I ens up the stoma Thewesen 
terv IS now ipjiri xinnted with interrupted sill 
sutures 

I hue invirnlK perf rmed a prophvlactic 
r IS It IS simetimc cilled i comi lementarv 
Ciller St m\ ) \ inserting a snnll rulber caln 
cter mt< the ilcum proxmul to the anastomo- 
sis ifter the nnnncr of Witzil inti bnn'nn it 
out through i stnli wound m the Ialcnlab(iominal 
w lU If jKissible the mistonu i in I site of the 
entcrostomx ire covered I \ omentum Thi luo 
sivmg md wtrrv di peiling u"^c tion of Ma'O 
h IS proved inv iluihlc in ciscsin which the surgeon 
mliapitcs distention ( r pinlv tic ileus 

Nothing IS illowed 1 v mouth or rectum for at 
lcist4divs 5irclclter Fluid (usui!lv i 
ooo cubic centimeters of 2 5 per cent gluco e) are 
given diilv sul cutaneouslv or inlnvenou h 1 
im conv meed tint thi rest to the intc tinil tract 
IS well worth the (ll cimfort it cau cs thou h to 
insure co-opcnlion the piticnt must be prepared 
for It The cntcrostomv tube cm be removed m 
from 7 t IS (lavs md the sinus clcses spontane 
ousU licforc the j itient kives the hospital usu 
ill\ mi week In ill of our cises convalescence 
his lieen uninterruj ted not even in i cise com 
plicated bv tuberculous j entoniti \i there per 
SI tence of the fxcil fstuh 
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Fig a The diseased portion o{ bowel has been removed 
The clamps a e approximating the ends which have been 
cut and sealed with the cautery Mattress sutures of silW 
have been inserted m practice much nearer to the clamps 
than indicated m the ulusttalion 
I ig 3 Clamps have been removed shoising the bowel 
ends crushed and sealed 

Fig 4 First row of sutures tied the ends turned in and 
one of the s cond row of sutures introduced These sutures 
for the purpose of illustration are drawn farther apart than 
they are actually inserted 


Fie, s Snd to side anastomosis T1 c lateral wall of the 
colon has been clamped and the portion vhich bulges 
through It has been burned away The ileum is brou ht 
into contact with it and mattress sutures are bvin 
introduced 

Fig 6 The clamps have b en removed btin ing 
into vien the crushed side of the cacum and the end of 
the ileuro 

Fig 7 Mattress sutures tied and one of the Lembert 
row being introduced Th s completes the anastomosis 
(rhe ileum is d awn much too large ) 
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EIISPVDIAS IV FEMALES \ND ITS SURGICAI TREATMENT^ 

B I)UI1> M DAMS M I) R c c Tf \Fw\oRk 

\ Pf fbll IimfMd U y I RocK 


I F IS commonl\ slated m textb>oks an 1 el c 
where that m the female episj)adias is a ver\ 
rare condition a cunosit\ for the sur|,e n 
which he must meet b\ genial impro\isati>n if 
he be capable there f Stu 1 \ f the literature 
ho \ ever disci ise that quite a large number of 
cases has been reported for the mu t |>art singU 
an i that while surgical improvi ation has been 
Jepended upon in the treitmcnt of most of them 
It 1 now pos ible as a result of all this experience 
to formulate lehnite an 1 well founici surgical 
principles hich sh ul 1 g vern the operations 
performe 1 for this contiUion 
The anal g\ between epispadias m the female 
and epispadia in the male \as hrst recognised 
b\ Morpain m (481 He ib erve i ic isc ma 
female 6r years f ag lescribed U accurateU 
and published an excellent lrawin«ofit Similar 
cases had previ u 1\ been ol served bul ni one 
had senoUbK attempted an explanation of the 
condition or gi en it a nime This bit of keen 
observati n and accurate rca nmg bv Morpam 
deserves to be note ! His c nclusi ns h \ ever 
were double 1 an 1 even ppos 1 1 \ maiiv Most 
surgical V nters f hi dav an I f r s me lime 
thereafter denied the existence of epispadias m 
the female \mong these was Guvon but later 
on when he hal the opportunitv of ob crvmg a 
case he admitted his error This case f Cuyon 
vas reperted bv Nunez in 188 (5 ) He al o 
discussed most f the case v hich had been ob 
served up to that time The classic monograph is 
that of Duran I in 1895 (17) Durand had ni 
case cf his own anJ his search of the literature 
was incomplete mce he referre 1 t onl\ 9 cases 
However from the e cases he cm tructed a 
theorv of the embrvological oricin and a classiti 
cation of the case inli three groups This 
classification has I een gcncrallv accepted up to 
the present time In 1896 Ballantvnc (7) pul 
lishcd another m n graph includm^ a stu !v of 
ca es which he ha 1 foun 1 in a verv thoriugh 
search if the lit raturc Hefillo s the classifica 
tion of Durand an 1 expresses rather pessimistic 
vie vs concerning the advisa! ililv of surgical 
treatment Rascli in 1S9 (fi ) wrote a splen li 1 
summarv if the subject u{ to that date Healsi 
fillows Duran 1 an 1 gic much more thoriughlv 
ml the utgi U |o il ilitie Hi iicluioi 
how ver irc somcv hit m lelinitc and leive lit 
operator a wi I ch ic Other exc llenl article 


were published by Novc JosserandandCottefti) 
and Uurckhardt (ii) 

Irlcas which have been held concerning the 
embryological origin of epispadias in the male 
are well known to most urologists and the ex 
planation of the condition m the female is 
undoubtedly the same Numerous theories have 
been advanced and discarded Among them may 
be mentioned that which holds that epispadias 
hypo padias exstrophy etc are due to rupture 
of the lower urinary tract following temporary 
occlusion of the urethra ( 10) that an inflammatory 
or some other pathological lesion of the lower 
abdominal wall and cloacal tubercle are respon 
sibic that a rotation of the penis causes the 
urcihn to lie above the corpora cavernosa (ag) 
that there is a retardation m the fusion of the 
cavernous bo<lic permitting the urethra to pass 
upward between them and that epispadias is due 
I ) a retardation m the development of the cloacal 
tulierclc (78) 

\t present our viev s as stated by Johnson (33) 
are ba c t upon a purely embryological defect 
and the same explanation is given for both ex 
strophy of the bladder and epispadias the difier 
ence being merely one of degree There is a 
ccphalad displacement of the cloacal membrane 
in an early stage of dev elopment before the cloacal 
tubercle has made its appearance The cloacal tu 
bcrcle developing, later arises below the cloacal 
membrane so that when the membrane 1 rc 
sorbed the urOj,emtal sinus opens on the dorsum 
of the phallus rather than on the ventrum If the 
displacement of the cloacal membrane extends on 
to the primitive abdominal wall the result will 
be exstrophv of the bladder if the displacement 
i of lesser degree epispadias alone results Ac 
cording to tins theorv one should find cases 
howing all degrees of the deformity from com 
pletc exstrophv of the bladder on the one hand 
to a slight upward displacement of the urethral 
onhee on the other These gradations do exist 
in the female as m the male and lend support to 
this hvpothesj 

MORI IlOLOCV 

Ihc majority of cases however correspond to 
quite a definite type an 1 a sh rt le cription ol 
Ihi lyjt inav I K'Vtn it tin i> mt f'' 
female tlie tw lulvt r c( r| ora cavernc a 0* 
tl e cloacal tubtrdc do not unite beneath the ui 
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placed urethra as the> do m the male at an> rate 
no such case has been found described in the 
literature unless it be that of Coustou (i^) who 
simpl> states that the urethra opened above 
the clitoris Instead the two halves of the ch 
tons which ma> be marhedlj underdeveloped 
remain separated b\ a considerable distance 
amounting to several centimeters in adult pa 
tients Along with this separation the anterior 
portions of the labia minora and labia majora 
also fail to unite so that a depressed area is left 
over the site usualU occupied bv the mons ve 
nens This depressed area is cov ered by a smooth 
glabrous hairless skin beneath which there mav 
be a moderate amount of subcutaneous tissue and 
fat or the skin ma> be very closely applied to the 
anterior and inferior surfaces of the s>mph>sii, 
pubis The labia mi nora are usually ill dev eloped 
and terminate anteriorl> at the corresponding 
half of the bifid clitoris where there ma> be a 
rudiment of the preputial fold These external 
appearances are most characteristic On separat 
ing the labia however one sees the urethra which 
may vary consider ibly m appearance It maj 
open between the two haves of the clitoris or 
some distance above them even anterior to the 
svmphvsis pubis or it ma> be represented bv a 
wide funnel shaped opening sometimes lan,e 
enough to fill the entire space between the two 
halves of the clitoris and the s> mphysis 
The urethra is usualU increased m diameter 
but this increase ma> var> between wide limits 
On probing the urethra with instrument or finger 
one may tind the internal sphincter intact m 
which case there is no incontinence the sphincter 
ma> be present but incompetent or there ma> be 
no sign whatever of it m which case it is usuall) 
possible to insert the finger directly into the 
bladder without resistance Unless the internal 
sphincter be present and competent there is in 
continence of urine In a number of c'^ses the 
enlargement of the urethra has been so pro 
nounced that there is a herniation of the jxisterior 
wall of the bladder through the urethra either 
continually or upon coughing straining or merely 
standing erect The bladder capacity is usiialK 
reduced as a result of habitual incontinence but 
the bladder is usually well formed and capable 
of dilating to its normal sue The symphysis 
pubis IS usualU closed Early writers laid much 
stress on the stale of the s\ mphysis since they 
felt that if It w ere closed there could be no ques 
tion of bladder exstrophy while if u were open 
the cojuhtiou present ought pro!)il»ly to Ik. e\ 
plained as i mild grade of cxstrojifiv It now 
appears tint ihu disliiiciion is of minor im 


portance A study of Table I will show that in 
many cases the most extreme deformity of the 
urethra and aplasia of the sphmctenc apparatus 
may occur in individuals without symphyseal 
defect while in the case of Sexton (70) a moderate 
degree of deformitv w ith w ell dev eloped sphincter 
and excellent urinary control was associated with 
a widely separated symphv sis This point is also 
illustrated by cases known as superior fissure of 
the bladder which might be described as an ex 
strophv of the bladder which is necessarily m 
complete owing to the presence of the svmphvsis 
pubis The opening therefore is confined to the 
abdominal wall above the symphysis In the 
same way a tendency to deformity of the type of 
epispadias in the urethra and lower part of the 
bladder may be influenced by the presence or 
absence of a closed symphysis but it is obvious 
that It IS not absolutely dependent thereon The 
vagina and internal genitalia are usually normal 
though m Nove Josserand s case there was a 
double vagina The hymen is usually circular 
The rectal sphmcttr is usually normal Although 
in some cases a prolapse has been noted m many 
of these cases surgical treatment of the deformity 
by doing away with the pain and straining tonse 
qucnl upon irritation of the parts bv decomposed 
urine has caused the prolapse to disappear 

mCONTlNENCE 

Incontinence of urine is the rule and is usually 
complete or nearly so The principal exception to 
this rule is in tho^^e cases in which the deformity 
is of the first degree~the vestibular epispadias of 
Durand If the internal sphincter is unaffected 
and normal urinary control is present In a few 
cases control is almost but not quite normal 
there being a slight frequency slight urgency 
perhaps even slight leakage on unusual straining 
or exerci e The case of Sexton represents this 
With those sufTenng with a greater degree of in 
continence it is particularly to be noted that 
some of them have been able to control the urine 
to a certain extent while King m bed with com 
plcte incontinence while sitting standing orwalk 
mg In other cases incontinence is complete in 
the lying position while if the patient sits or 
stands the urine m ly be retained for a short 
time In a considerable proportion of these latter 
cases It has been noted that there is herniation 
or prolapse of the posterior bladder wall while 
the patient is standing The author feels that the 
first group of patients represents those in whom 
\ rudiment of sphincter is present which is able 
to withhold the urine when the intra abdominal 
pressure is rciluced as much as possible but not 
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when It IS increased b> the erect position while 
m the second group of cases the comparati\e con 
tinence existing while the patient is erect is not 
due to the presence of an) sphincter but to the 
plugging of the urethral opening b) the herniated 
posterior bladder wall The obserxation of S«r 
max (7 ) supports this view He noted m his 
patient a girl of 14 that the bladder mucosa was 
prolapsed through the urethral orifice looking like 
half a cherr) and that when a finger was in 
serted and the plug of mucosa pushed back a 
gush of urine from the bladder was produced 

The degree of incompetence of the \esical 
sphincter docs not necessaril) depend on the de 
gree of the external deformit) In Morpam s 
case the urethra was verj large but continence 
was present while in a number of other cases 
there was complete incontinence the urethra 
being onlv moderatel) larger than normal The 
incontinence is verv often associated w ith marked 
inflammation of the skm of the vulva and sur 
rounding parts due to ammoniacal decomposition 
of the unne with which thej areconstantU wet 
This ma) be absent in cases in w hich there is even 
partial control or m which the patient has excr 
ciscd unusuall) great care m keeping clean 

VTYPICAL C VSES 

Interesting sidelights on the nature of this de 
formit) ma) be obtained from a stud) of certain 
alvT'cal cases Six of the cases here tabulalcil 
differ markcdl) from the usual form The case 
of Tipjakow illustrates a variation m which there 
IS lateral as)mmetr) Here the urethra was 
abov e and to the right of the clitoris and the right 
labium minus ended antenorl) at the edge of the 
\esical orifice The clitoris was described as be 
ing single and lying below and to the left of the 
urethral orifice where its relations with the left 
labium minus were normal It seems likely that 
there was really a bifid clitoris the left half of 
which was much better developed than the right 
In this case there wascomparalixcly good control 
of urine until after marriage when some incon 
tinence commenced One vsonders whether this 
may not have been due to abnormal sexual inter 
course which might easily occur because of the 
large urethral orifice 

Ihe case of Testelin is quite unique Here the 
external picture was pcrfectlv characteristic of 
epispadias the description being that the ante 
nor commissure of the vagina was absent there 
was a gutter over the pubis and a large pouting 
orifice above the clitoris v%hich was single but 
attached to onU one labium minus recalling the 
situation m the case of Iipjakow Below the 
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Fi^ Diagram sho\ mr. Durands cla sification of 
epi padia m the female I The \estibular zone II The 
sul)s>mph> eal zone III The retrosjmphjseal one 
r Tl e fi l or vestibular degree of epispadia in which the 
urethral practically normal but its relations to the clitori 
are altered s the second or sub jmphy seal degree of epi 
spad as in \ hich there j a defect in the ante 10 all of 
the u eth a for about 0 e half its lengtl j the thi d or 
retro ymph\seal degree of epi padias with defect of the 
anterior wall of the entire urethra The phmeter may or 
may not be mvohcd 

clitoris however was a sepond orifice which had 
the appearance of a norm'vl urethra On passing 
sounds through these orifices it was found that 
each communicated with the bladder by a sep 
arate channel the lower 6 centimeters long the 
upper 4 centimeters long Cauterization of the 
upper and abnormal orifice with secondary suture 
finally resulted in its obliteration The patient 
then had perfect control of urination through the 
lower urethra It is very interesting to speculate 
on the enibry ological origin of this strange de 
formitv One might imagine that the urogenital 
membrane has suffered an upward displacement 
of such slight degree that the cloacal tubercle 
arose in divided lorm directly to cither side of it 
and as it developed divided in two the lowermost 
portion of the urethrovesical anlage (the uro 
genital sinus) 

The cases of Penchiennati Moeller and Furst 
may be considered together Unfortunately the 
description of Penchiennati s case leaves much to 
be desired There was a good sized tumor over 
the pubic bones covered with common legu 
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merit which seems to rule out exstrophj There 
were two orifices both discharged urme one m 
the midline at the upper border oi the tumor and 
another one slightl) to one side of the midline at 
the lower border of the tumor almost at the nor 
mal ite of the urethra The 8\mph\ sis was cleft 
the \agina mrmal The patient died at tht age 
of 4 )cars and an lut ps\ was performed but 
this was so incomplete and reported so badl> that 
one cannot be sure hat the mtermi arrange 
merits were It seems m st Itkelv that the upper 
orifice represented a patent urachus while the 
lower one was an epi padiac urethra Moellers 
case IS similar except that there was no urachal 
opening The mph\ sis w as separated and there 
as a hernia of the lower abdominal all contain 
ing the bladder \ Inch was however cnlirel> 
closed on its anterior aspect Inferior to this 
hernia \ as a urethral orifice w Inch had an appear 
ance correspon ling exacih with the tvpical epis 
padias just describe 1 Ihi casegivcsstrongaddi 
tional evidence that even where there is a lend 
ency to faultv development of the lower urinary 
tract a separation of the sv mpli) is does not 
necessanlv mean that there will be exstrophy In 
Furst s case it is not iefinitely stated that the 
symphysi wa open but one feels that it must 
have been There was no definite hernia of the 


anterior abdominal wall but there was a urachal 
fistula a red streak ran from the urachal fistula 
to the urethra the labia were separated ante 
riorly and the chtori was bifid In spite of all 
this evidence of faultv development of the lower 
urinary tract the sphincter \ as evidently well 
formed since after closure of the urachal fi tula 
there was no m mtincnce through the urethra 

Unfortimatclv the case of \udion v as de 
scribed so imperfectly that one cannot be certain 
as to whether or not it represents anatvpica! mal 
f irmalion in a premature infant It is stated that 
there was a large quadrilateral urethral oritice 
that the chtiris was entirelv mis in and that 
there was some separation of the symphysi It 
is pos ibic that a more complete de cription 
would place this case among the tvpmal cases of 
cpispailias 

CLVSSIFIC VTION 

In con idenng such cases as tho e just de 
scribed and other cases of atvpical and incomplete 
exstrophy of the bladder it is evident that a 
nomenclature and delimitation of various groups 
must be established \\ here does epi padias leave 
off and exstrophy begin? Older writers have 
attempted to lay c1q\ n the rule that all cases 
m which the symphvsis is closed must be re ardea 
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Fig 5 Tlesvmphvsi has been div ided and the entire 
bladder and urethra have been laid open Piece of mucosa 
aebei ge c ed laterally leaMn^ just enough for a normal 
izeduretl a Note the relation of the new urethra to the 
ureters and the inter ureteric bar 


r g 6 The new urethra reconstructed with continuous 
suture 

Fig 7 The reconstruction is complete Thesjmphysis 
1 sutured with No 3 chromic catgut The halves of the 
clitoris are d awn together with plam catgut sutures 


as epispadias while if the s>mph>sis is open one 
IS really dealing with mild grades of exstrophy 
This dictum is certainly untenable since no one 
would think of applying the name of exstrophy 
to the cases of Moeller Eurst or Sexton To 
meet this difficulty Durand devised an entireU 
new term extrourston which was applied to 
those cases in which the urethral defect was c\ 
tensive the sphincter undeveloped and the 
bladder mucosa prolapsed In the interest of 
simplicity however it would seem advisable not 
to multiply the terms m use and the name epis 
padias can be applied perfectly reasonably and 
understandably to all cases in which there is no 
open cleft at any point m the anterior wall of the 
bladder just as m the male ^\e can then dis 
tmguish groups of epispadias Durand formu 
latcd three groups He considered that there 
were three zones first the vestibular zone 
bounded bv a line tangential to the anterior sur 
fice of the symphysis and passing through the 
urethral meatus 'Second a subsy mphy seal zone 
extending between the line just mentioned and a 
line drawn between the middle of the svmphysis 
and the midpoint of the urethra third the retro 
symphvseal zone including the tissue between 
the last named line and a line parallel to it pas ing 


through the vesical orifice Thus if the deformity 
IS confined to the vestibular zone one has the first 
degree of epispadias consisting onlv of a division 
of the clitoris and an upward displacement of the 
urethral orifice With this type there should be 
no incontinence In the second degree the de 
formity extends into the subsy mphv seal zone 
with a defective anterior surface of the urethra 
here giving rise to a wide funnel shaped orifice 
but again the sphinctenc apparatus should not 
be involved and urinary control should be pres 
ent In the third degree the defect m the ante 
nor wall of the urethra extends back into the 
retrosymphy eal zone usually involving to a 
greater or lesser extent the internal sphincter of 
the bladder with resultant incontinence Wffien 
the sphincter is greatly inv olv ed in the deformity 
and the vesical onfice much widened there may 
be prolapse of the posterior wall of the bladder 
A careful studv of the case reports accompanv 
ing this article will show that Durand s classifica 
tion IS somew hat too dogmatic since incontinence 
may be present with slight degrees of urethral 
deformity while m other cases excellent urinarv 
control may exist along with extreme urethral 
deformity The classification however has some 
usefulness from an anatomical poirt of view but 
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down on each side to the ba es of the pUt glans of the 
cliton From there the incisions turned inward to tl e 
anterior asy cct of the enlarged urethral orifice tl us mclud 
ing in the rhomboidal y ace designed for exci ion prac 
tl all> all of ti e abnorm I hairie s skin occupjing the 
depre ed area at the ite of the mons \eneri and antenor 
commissure Dis ection was then came ldo\ ntotheblad 
derabo\elhe >mph>si the peritoneum pushed back an I 
the bladder inci ed A\ith retractors in ylacc one could 
cc that the \e ical muco a ^ as smooth pale and normal 
in appear nee in all particulars except that the urethral 
orifice was dilated Clear urine flowel from tl e ureter 
The bl dder all was of normal thickn ss and apy cared to 
be sell muscled The rhomboidal flap at the lower end of 
the in 1 ion \ as then dis cclcd off and retracted down and 
the inti ion car icd down on the urethra and sjmphssi 
The cartilaginous sjmphysis was disided and the urethra 
spilt all the waj up to the bladder so that the enti c tract 
s as laid open In peetjon tl cn showed that the urethra 
\ as al out 30 millimeters in circumference and that there 
was no line of demarcation between urethra and bladder 
No trans cr e folds or band s ere cen 

^ point was selected corre yiondmg b\ US relations a lUi 
tl e urele al onfees to the uaula of 1 leutaud and the 
urethral mucous membrane exci ed on both i It up to tht 
le\el of this point Ua ing a strip about 7 m Uimcters wide 
and tj millimeter long with parallel edge f om wl ch 
tie new uretfra was to be formed Incisions e c then 
ca ried oblique!) up ard on each ide to the cut cJge of 
the bladder completing the exci ion of redundant muco a 
\n artcr> apparentl) the infer or \c cal was encountered 
on each side and clamped and ligated In ycction then 
shosed ome masse of muscle on eitf er side of the site of 
th e r ew orifice The e were deeply caught up with a suture 
f No o chrom c catgut hich came out just at the edge 
f the mucous membrane When this suture was drawn 
together it created a new and small vesical orifice sur 
rounded b\ a good ma s of muscle which \ as exp ct«l to 
ha e a ph ncter action Tl e same strand \ as u ed a d 
the nc ureth a reco structed b> a cent nuous stitch % ith 
milar deep bites dos n to the external orifice It as 
then I rought lack making a econd row bu >ing the 
n i urethra and tied at th Ic clof tl e so ical onfice 
\nothcr continuous No o hromic catmit uturccloel 
the bladder c cept at tl e upper en 1 of the incision wlu c 
a large I ladder drainage tube was left in yla e Tic 
sj mphysi va brought together s ith 4 No 3 chromic cal 
gut ulures Closure of the skin for the short d tancefrom 
the nc V urethra to the clitoris vas b> No o pla n catgut 
i te rupted utures the two hiUes of the clitoii be ng 
tl u b ought together The remainder of the mo ion wa 
clo ed in the usual say metal clip being u cdfo tieskm 
The sutur ng of the urethra was done o\er a il cr probe 
and at the end it \ as tigl t enough to grasp the p obe 
mode alef) The probe w s withdrawn at the corny let on 
of the op ation 

Rather marked bleeding began 36 1 our after the opera 
tson 1 ut lasted only a host time and apparently M the 
patient little harm One small t ansfusion \ as gi cn The 
tul e \ 1 remoted from the bladder on the IwcnU f t 
da\ Tlie p tient wa di charged from the h( piial on 
\p il S Is much as i20cubiccentimetcrscouldbcxoidcd 
al a time but d ibblini, was more or 1c cont nuous 

Ju c 23 T! t patient could oid about one half cupful 
c\er> morning a d esening but tl re \a till ome d I 
[ fing No e 2ema \ as pre ent Under anTSthc la ex 
ammaton how fthcentie ounflobc el f healed e ceyt 
th tthehal c of the cliton we e 7 or 8 milliroct rs apart 
The uretlral onfee appeared normal and no u ne leaked 
from It \ No t2 catheter entcrel the bladder w tbout 


difficultj and clear urine was withdrawn There was no 
leakage around the catheter when i o cubic centimeter 
of fluid were injected 

September 7 Since the prcviou examination no leak 
age of urine fad occurred al an\ time day or night in 
pitc of a evere attack of 1 roncl III Gweckslefc c The 
usual inters al of soidin wa i/ to y hours durm tl e day 
and tie maximum intc al \ a i/ hours The cl ild 
u ually slept 10 to I hour at ni hi without oidi j. The 
unne was clear on examination The patient had gamed 
tremendou ly m every way 

TRPATMl ST 

Tor purposes of discussion the methods that 
have been followed in treating epispadias in the 
female mav be classified as (i) plastic operations 
( ) reefin^ operations (^) muscle transplantation 
(4) torsion of the urethra (5) cauterization (6) 
interposition of uterus (7) transplantation of the 
ureters and (S) closure of urethra with establish 
ment of suprapubic fistula 

1 Plastic operations These mav, be divided 
into (a) external plastics in which the external 
genitalia have been restored to a condition as 
near normal as possible and the urethra has been 
reputed by the excision of portions of its re 
dundant wall teaching upward for variable dis 
tances but not far enough to include the sphmc 
tenc muscle of the bladiier and (b) internal 
plastics m which the repair has been earned up 
ward to include the region of the internal sphmc 
ter thevesical orifice and a portion of the anterior 
wall of the bladder Man> of the carlj cases were 
operated upon b> the external plastic method 
because of a lack of understanding of the internal 
situation cauMng incontinence and merely with 
the thought of restoring the external appe ir 
antes 

In later developments the idea appeared 
that the neecssary requirement was lengthening 
and narrowing of the urethra followed later by 
efforts to create a ben 1 or kink m Us course 
Surpnsincly enough 5 of the cases operated upon 
in this manner aru reported as complete cures 
It should however be stated at this point that 
reports of complete cures un iccompamed by spe 
cine statements covering a long period of obscr 
vation after the operation should be acccptc I 
with much re crvc Tor example one case (Jvo 
sol was reported bv Alexander m ibp as a com 
plete cure The same case was observed by 
BaDantyne 3 year later and at that time the 
incontinence had returned and was complete It 
IS noted in many cases that while the immediate 
result mav be good mconlincncc will return a 
few weeks later as a result of the subsidence of 
the oedema and inflammatorv reaction around the 
urethra 
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Refjing operalions In another group of 
cases restoration of the urethra was attempted 
b> means of reefing sutures applied through its 
walls reducing the caliber without in) exci ion 
of ti sue I raciicalh nil of these attempts failed 
smtc the\ violated a fundamental surgical prm 
ciple in aiming to cau e the cohesion of mucous 
surfaces m apposition b) means of sutures Here 
again the areas covered varied widelj in some 
cases including onl> the external portion of the 
urethra and in others including the entire urethra 
and sphinctenc apparatus 

3 \fuscle plastic operations Some surgeons 
feelm^, that the faultj development of the mus 
cular apparatus precludes an> successful attempt 
to restore normal conditions bj plastic opera 
tion have attempted to supp!> new sphinctenc 
apparatus bj transplanting a voluntarv muscle 
in the form of a ring around the urethra In 
some cases there was previous reduction in size 
of the urethra bj plastic procedures in other 
none The muscles used have been the p\ra 
midalis muscle brought dov n cither v ithorv ith 
out a strip of rectus fascia attached Lehind the 
sjroph^sis to the juxtavesical portion of the 
urethra strips of rectus muscle brou ht dov n 
either behind or in front of the sv mphv sis to sur 
round the urethra and the gracilis mu cle divided 
at its midpoint and brought across into the pen 
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neum to surround the urethra Some good results 
have been obtained from each of these methods 

4 Torsion of the urethra This operation repre 
sents an effort to bring the %\alls of the urethra 
into close apposition b> another means The 
urethra is freed up to its attachment to the blad 
der twisted through an arc \arjing from 90 to 
480 degrees the latter in several sittings and 
sutured into place again at the outer end This 
operation has had a great vogue not onlj in cpis 
padias but in traumatic incontinence of women 
but has man) disadvantages It may be followed 
b) gangrene of the urethra or stricture and m 
many cases has failed to produce the desired re 
suit 

5 Caiiteri alion This method has been used 
but twice once to cause obliteration of an acces 
sory urethral canal (Case 7) and again in an effort 
to reduce the caliber of an epi padiac urethra In 
the latter case it failed completely as might have 
been expected 

6 Interposition of uterus This operation has 
been utilized but once At the same time the 
vesicovaginal fascia was shortened b) a reefing 
procedure and the patient was sterilized by a re 
section of the tubes The result was good but 
there now seems no excuse for sterilizing the 
patient in order to cure epispadias 

7 Transplantation of the ureters The many 
failures following plastic and other direct opera 
tions have induced tw 0 surgeons to attempt trans 
plantation of the ureters into the rectosigmoid 
The results have been good in all of the cases 
reported but here again in the light of considera 
tions to be discussed later it seems that the pro 
cedure is unnecessanl) severe and radical 

8 Obliteration of urethra and establtslinicnt of 
suprapubic fistula This operation which is truly 
a counsel of despair has been done m 2 cases but 
requires no further consideration at this time 

Apparently the first operation for epispadias m 
the female was performed b) Roeser in i860 He 
excised portions of skin externall) so that the 
halves of the clitoris and the upper parts of the 
labia could be drawn together He also excised 
some of the redundant urethra but only for a 
portion of Its length As a result of this operation 
the patients condition was improved but there 
was still leakage on coughing or straining and at 
night 

Pippingskold was the next to operate m 1876 
but no description of the operation is given and 
there was no improvement in the incontinence 
Moencke in 1880 made a marked advance After 
four unsuccessful external plastics he dissected 
the urethra deep into the bladder including the 


region of the sphincter and sutured the edges of 
the resected area together He also lengthened 
the urethra and kinked it up over the s)mphysis 
The result was somewhat better The patient 
could retain urine for 4 hours but there was still 
a little leakage on coughing or straining In the 
cose of Frommel in 1882 a similar operation was 
performed and the statement was made that the 
patient could retain the urine for 4 hours without 
any leakage If this is true it is the first instance 
of a cure of epispadias in the female 

There were no further innovations until Ger 
suny m 1889 conceived the idea of twisting the 
urethra on its long axis to bring its walls in close 
apposition In his case he twisted the urethra 
in j sittings through 450 degrees after which 
the patient could retain urine for 5 hours and did 
not leak but had marked difficult) of urination 
taking 4 minutes to empt) the bladder Van der 
Hoeven in the same )ear excised the entire 
urethra forming a new one by a plastic procedure 
from vaginal mucosa with what is stated to be a 
good result 

Himmelfarb m 1893 followed an entirely new 
plan His incision was made in the vagina and 
through this opening he resected an oval piece 
from the region of the vesical orifice posteriori) 
without cutting through the mucosa The edges 
of this resected area presumably made up of mus 
cular tissue were then sutured together The 
urethra was also lengthened and the result was 
apparently very satisfactory the patient being 
able to retain the urine for 6 hours without any 
leakage 9 months after the operation Similar 
operations axe still done for traumatic inconti 
nence m women and with success but in epis 
piadias the defect is anterior and the resection 
and repair should be done anteriorl) 

Alexander in 1892 was the first to attempt nar 
rowing of the urethra by means of reefing sutures 
In spite of a repetition of the procedure the fail 
ure was complete Von Ma)ersbach in 1908 
seems to have been the first to suggest strengthen 
ing the sphincter by transplantation of voluntary 
muscle but he used for this purpose some fibers 
of the constrictor vaginze which could scarcely 
be expected to be satisfactory for this purpose 

The first practicable contribution on the basis 
of muscle transplantation was that of Goebell in 
1910 He brought the p)ramidalis mu'jcles down 
behind the s)mph)sis pubis and sutured them 
together beneath the urethra The results were 
good This operation was cleverl) devised and 
took advantage of the fact that the nerve and 
blood supply of the pyramidalis muscle enter it 
very near its point of origin and need not be dis- 
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turbecl bj the operation Unfortunatelj the 
pvramidalis is often poorlj fie\ eloped so that a 
number of surgeons who have attempted this 
operation have not found sufficient material 
with which to carrv it out The idea was further 
extended b\ Thompson m 1923 who finding the 
pjramidali deficient cut a long strip from the 
rectus abdommalis and brought it down in front 
of the sjmphjsis split its end longitudmallj and 
ewe I these halves around the urethra Some of 
the operations w hich make use of the p\ ramidalis 
muscles have failed probablj because of the poor 
development of the muscle or because of unmten 
tional interference with us nerve or blood supplv 
at the time of operatnn 

In 1911 Stiles concluded from a studv of the 
literature that all of the operations to elate might 
be expected to fail and therefore treated his 
cases bv transplanting the ureters into the recto 
sigmoid Wertheim in 1919 after numerous 
efforts to help hi case b\ other means including 
injections of fat and paraffin did a comphcatcel 
operation m which the uterus was tipped forward 
and interposed beneath the region of the vcsical 
orihce \\hile thi apparentlv produced a goo<l 
result It made sterilization of the patient neccs 
sarv and has not been imitate<l d> anv other 
surgeon 

It IS remarkable that in not one of the cases 
operated upon up to 1923 is ilicrc anv mention 
of a diver ion of the urine bv means of a dram 
a^e tube in the bladder In some cases the pa 
tienls were left to pass their urine over the freshl> 
sutured field of operation and in others a reten 
tion catheter was left m place for a certain length 
of time This seems remarkable inasmuch as 
other surgeons who had been operating upon 
urethral defects in the male particularlv hjpo 
spadias had loOe before this discovered that 
di ersion of the urine is absolutely neccssarv in 
order to secure healing in a sufficientlv large pro 
portion of the cases Apparently the first lo pul 
this principle into practice m a case of female 
epispadias v as \ oung w ho performed his opera 
tionmig 3 This operation is of particular inter 
est from several points of view The surgeon 
through his previous \ ork on male epispadias 

as familiar with the studies of von Kahscher 
and Zangemeister who showed that in of 
male epispadias the internal sphincter muscle 
exists as a crescentic mass with its convexity 
posterior and anterior ends being ununited be 
cause of a defect in the anterior wall of the vesical 
orifice He therefore deliberately planned to 
freshen the end of this muscle excise the re 
dundant mucosa between them and suture them 


together around the newly formed vcsical orifice 
In order to do this properly he made a wide ev 
posurc of the entire bladder and urethra Since 
the patient was only 5 years old he cut through 
the cartilaginous svmphvsisand thereby obtained 
a perfect view of the situation The resection of 
the urethra anti vcsical orifice \ as \ uic leavm 
just enough mucosa for the reconstruction \ 
drainage tube was placed in the bladder lo divert 
the urine during the period of heahn and the 
result was enlirelv satisfactorv the patient being 
free of incontinence 

Aliout the same time Deming operated upon a 
patient 21 years of age The operation upon the 
vesical orifice was done as a separate stej but 
bladder drainage was also used Owing cither to 
the scars of previous operations to unusually 
great aplasia of the sphincter or to some other 
factor the result was not successful so that he 
had recourse It) a muscle plastic usin the gracilis 
muscle This nlia was quite original with Uemrng 
and has much to recommentl it The gracilis 
muscle IS larger than anv of the other muscles 
that have been used for the purpose it is not apt 
lo be undeveloped a sufficient len th is alwava 
available and the blood and nerve supply are 
so arranged tint thev are not interfered with if 
the muscle is cut m its midportion and its upper 
half carried up into the perineum This procedure 
was followeti by complete success and has since 
been successfully repeated bv Player and Callen 
dar (so) m a case vf male incontinence 

Lowsley case is an unusual one The situation 
as far as the sphincter muscle and urethra were 
concerned was the same as meases of epi pa has 
but he states that there w as no almormalily ' hat 
soever of the external genitalia His plan of 
operation was similar to that of \oun but since 
his patient v as S vears of a^^c it was not neces 
sary to divide ibc svmphysis m order to obtain 
suitable exposure The re ult was entirely sue 
cessful In the case reported in this article the 
method followed was cssentiallv similar ti that 
of \oung There \ ere slight differences in the 
trace of the cutaneous inci ion with the idea of 
producing a better cosmetic result in the region 
of the anterior commissure \o instrument i as 
left m the urethra at the close of the operation 
but bladder drainage was estabh hed It "a* 
further found that silver wires were unnccessarv 
for closure of the symphysis chromic cat ut 
sutures proving satisfactory 
SUMVIVRV 

In the light of the foregoing considerations it 
appears obvious that there is no occasion for pes* 
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simisru as to the results of plastic operations for 
epispadias m the female In practicallj e\crj 
case m which the surgical procedures ha\e been 
properl) planned and executed complete success 
has been attained Such operations as trans 
plantation of the u eters should therefore be 
entirel) abandoned for this condition E\en 
though a satisfactor% functional result ma\ be 
obtained it is unne essary to subject the patient 
to the risk of ascending renal infection which is 
alwa\s present after this operation Gersun> s 
operation of torsion of the urethra should also 
be abandone 1 not only in cases of epispadias but 
for all cases of female incontinence The evil rc 
suits from it are too numerous and include gan 
grene of the urethra urethral stricture urelhro 
cele with stone formation and urethrovaginal 
fistula while even m the absence of these there 
are reports of failure to relieve the incontinence 
In a case known to the author a retention of urine 
followed a Gersunv operation and the urethral 
orifice could not be located when catheterization 
was attempted As a result false passages were 
produced and the patient s condition made worse 
than before 

The method to be followed is obvious It 
should consist of two steps onl) the second of 
which IS usuall) unnecessarv The first should be 
a thoroughgoing plastic repair of the defect in 
eluding the following essential points (i) Wide 
exposure of the affected areas ( ) Sufficient and 
thoroughl) controlled excision of excessive mu 
cosa done under vasion It is \cr> important to 
make the urethra small enough if it is too small 
it can easily be dilated if it is too large the opera 
tion is a failure and must be repeated (3) Care 
ful suture of the halves of the defective internal 
sphincter muscle over the anterior aspect of the 
new 1 ) formed \ esical orifice (4) Di\ ersion of the 
urine during the period of healing b> a drainage 
tube in the bladder This procedure can be relied 
upon to produce a cure in most cases in which it 
IS properlj earned out Should it for any reason 
fail the second stage should then be the per 
formance of Demmg s gracilis muscle plastic 
operation There is excellent reason to l^licve 
that these methods can be relied upon to produce 
a cure in practicallj everv case of epispadias in 
the female 
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THE TREATMENT OF CONGENITAL DISLOCATION OF THE HIP BY 
OPEN OPERATION' 

EUSbrU.MAC\CSL\ND M D BoSTO 
$5 Ch { 0 th ped D i toi* t C y II p t 1 


I N the treatment of congenital dislocation of 
the hip operative interference presents ccr 
tain advantages over mechanical and closed 
manipulative methods— advantages that jnslif> 
a more extensive use of the open procedure 
Operative treatment affords the opportumt> to 
examine the existing patholog> Not infrequent 
1\ the studj of the pathological changes reveals 
a dislocation so marked or a capsule so misshapen 
or an acetabulum so filled with adherent tissue 
that the impossibilitj of obtaining reduction b> 
closed mimpulative treatment is immediatclj 
recognized The surgical dangers of open opera 
tion are v erv slight shock, is seldom experienced 
and there is little damage to the tissues On the 
other hand so much force ma> be required to 
reduce a dislocation by manual procedures or 
traction machines that the soft parts arc sevettU 
traumatized Open intervention is the onl> 
procedure possible m adult cases of dislocation 
which unless relieved come to extreme dis 
abiht) since the patient suffers from symptoms 
of an arthritic nature as well as from mstabihtv 
The hesitancy of operators to use the open 
method more widel> ma> be traced to the 
conservative teachings of many of our mstruc 
tors Then too manipulative procedures have 
been practised so long in man> of the children s 
hospitals that the adoption of the open method 
might be interpreted as an admission of the 
failure of the closed manipulative measures 
To those who have been trained recenll> m sur 
gical procedure and who have learned the 
technique of the open method from a competent 
surgeon the open approach is logical 

INDICATIONS 

In children from 4 to 8 >ears of age operative 
interference is indicated to effect reduction when 
one or two closed manipulations have not been 
successful 

In children more than 8 vears of age and m 
adolescents open operation is the method of 
choice for reducing a dislocation Jlanipulative 
treatment m such ca«es is liable to result in 
extensive trauma cspeciallj is this true if the 
child IS of the resistant tj-pe 
In adults whose age excludes the possibihtv 
of obtaining a satisfactorj functional result open 


operation is indicated to correct deformitv if 
present and to rtliev e pam and stiffness thereby 
av oiding arthritic complications w hich ev entually 
develop m such cases 

P VTHOLOC\ 

The chief obstacles to reduction he in the 
alteration of the soft structures and in the 
anttversion of the femoral head and neck In 
some casts changes in the acetabulum make 
reduction difficult 

Tht superior capsule is txtrcmelv dilated as 
the result of the pressure of the femoral head 
against it when the patient bears weight The 
inferior capsule is adherent to the acetabulum 
and often fills the cavity except for a small 
opening through which the teres ligament passes 
to join the head At the upper posterior rim 
of the acetabulum where the teres liiL,amcnt 
comes out the capsule is usually contracted in 
the shape of an hour glass This contraction of 
the inferior capsule and its adherence to the 
acetabulum form the great barriers to reduction 
by closed manipulative methods 

The femoral head and neck practicallv alwavs 
show antevcrsion and not infrequenllv the neck 
IS shortened and misshapen as well as twisted 
This rotation of the head and neck constitutes 
another obstacle to reduction 

The acetabulum assumes a triangular shape 
Us rim becomes flattened as the result of the 
pull of the capsule upw ird The socket appears 
to be shallow In some cases the cavity actually 
may be of little depth but as a rule the shallow 
appearance is due to the fact that the acetab 
ulum IS filled with connective tissue which is 
completely covered over by the adherent inferior 
capsule 

OPEPATIVE TRI VTMENT 

The sclcclwn of the operation Once open opera 
tion has been decided upon the choice of the 
operative method will be determined by the 
following factors the age of the patient the 
position of the femoral head and the pathologi 
cal condition of the acetabulum The operator 
mav advise a simple replacement of the femoral 
head a reconstruction operation on the acetab 
ulum or head or an arthrodesis 
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Ig tgtlh!l.d(th ) 

Simple repheement 1 the 1 leil method cf 
trcitmcnl for it insures both 1 good anatomirtl 
an i fiinctiiinl ri.co\cr\ This procelurc is 
ijil liciblc to cases in \ hich the acetabulum is 
ct sufficient depth to retain the femoral head 
an 1 in which the shape of the head itself is 
n rmal <. r nearh s ) 1 he technuiuc b\ which the 
heal IS rest >rc I t< pisition \aries with the 
operat ir If marked internal rotation persists 
after reductnn it ma\ be corrected In an osteo 
tome of the femur 

Th mill III III d f rrltich n \ 2 i|a\ 
preparation! given to the aperalive held which 
in ludes the knee j int the inner and posterior 
[arts of the thi^h up I the gum and the 
seeti n c ntainc 1 lelwcen the anterior midlinc 
an 1 the p stcri r mi lime of (he IkxIv and 
extending well al \e the crest of the ilium The 
patient IS draj ed \uh the affeeted leg left 
expose Is as to fa ilitatemanipulatnc treatment 

An incisi n h tj S inches in length is made 
beginning at the anterior superior spine and 
exten iing due nward in a slmhtK curved dircc 
tion to the outer part of the thi^h The skin 
ed es are wipe 1 with alec hoi and walled off with 
t wcU \ Ic n iludiiul incision 1 made through 
the fasen cire Icing liken n t to carrv it too 
low bccvusc vf the din tr of injuring the internal 
siphon us nerve leading lo the v isius externus 
I he ext rml fern nl arterv which usualh lies, 
m the lower part of the w vund is clamped off 
an I tied Th rectus fern ns and the sirtonus 
are del ned and retractc I ti the inner siJe and 
the tensor v agin c femoris an I the gluteus max 
imus and medius are cxpi ed in I retracted to 
the outer side All tissue about the capsule is 
pushed back bv blunt dis eeti n 

An incision running parallel to the shaft of 
the femur is nn Ic through the capsule and 
lengthened at each end bv means of heaw 
scissor The caj ule is examined for constric 
tions The hour glass c intraction usual!) found 
between the femoral head and the acetabulum 
IS divided The capsule 1 forcibh dilated to 
expo e the head of the femur Sutures are 
placed in each side of the capsule m order to 
facilitate suturing when reduction has been made 

The joint cavitv is explored with the mdex 
hnper The fern ral head is usualH found in a 
high posterior ] osition The teres ligament is 



located and will Ic frund to lead to the oil 
acetabulum \nv ol staclc to reduction is over 
come the inferior capsule is cleared awav from 
the acetabulum with a chi cl and all soft tissue 
IS removed fnm the cavitv 0 casionallv it is 
ncccssarv to everthcattichmentsof thcpectineal 
muscles on the inner side of the femur If the 
teres ligament is iliickcned it should be exci ed 
Rc<luclion of the head is now ol tamed bv a 
cvmbinatton if al iuetion and internal ntation 
movements A special instrument the con em 
tal hip skid devised b\ the writer (Fj 1) is 
placed under the femoral heal with its lip 
extending just insi Ic the superior nm of the 
acetabulum The operator pushe on the tro 
chanter and at the same time lifts the skid to 
secure leverage while an assistant brm s the le 
into abduction strong mward rotation and 
hvpcrextension Considerable mver ion 1 re 
quired to force the head into proper apposition 
V ith the acetabulum U hen the femoral head 
rcachestheca ilv itsnapsintoptiee Iti locked 
securcl) in position 1 > further abduction and 
inwanl rotation of the head 

The capsul is ov erhp| ed an I the chromic 
gut sutures are tic 1 seciirclv The muscles fall 
back into place the operator usin" a cat ut 
suture to prevent blind pockets The fa cia i 
closed with continuous chromic catgut and the 
skin with continuous catgut A plaster spica 1 
applied from the breast line to the ankle v ith 
the hip m abduction and mward rotation and 
with the knee flexed (hig ) 
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Ti s Caei Poentgenogramshowingthefemorall ead 
n I 0 ition afte operation 

The spica is tvorn for 8 ueeks At the end of 
this period a new one is applied with the hip in 
1 s degrees to o degrees abduction and in marked 
inward rotation with the knee extended A 
plaster spica is used to maintain the hip m 
position for 6 to lo weeks depending upon the 
slabihU and the mechanical problem invoUed 

\fter care When the plaster spica has been 
removed the hip thigh and calf should be 
massaged and put through passive movements 
dail> The patient should be taught to walk 
properly with the feet straight ahead to favor 
the return of muscle balance Swimming is the 
ideal form of exercise 

Oslcotom\ of the femur In an occasional case 
the internal rotation may be so marked as lo 
require an osteolomv of the femur This pro 
cedure is often necessary m cases of older patients 
It should not be performed until motion m the 
hip IS well established 

The technique of osteotomy of the femur is 
as follows The femur is expo'^cd through an 
incision ^ to 4 inches long made just below the 
trochanter A longitudinal incision about lyi 
inches in length is made in the periosteum A 
transverse osteotomv is done and the lower part 
of the femur is rotated outward until the foot 
in recumbency points directU upward The 
periosteum is sutured and the wound closed m 
the usual manner A plaster spica is applied 
and worn for 8 lo lo weeks Weight bearing is 
permitted during the latter part of this period 

Recnnstrudion operations The object of a 
reconstruction operation is first lo restore 
slabiliix to the hip so that it can support the 
weight of the bodv without pam and second 
lo i>rc erve motion sufiicient for ordinary move 
ments 


1 ij, 4 Case 1 oenii,eno am novini,t eri^htfem 
oral head m posit on nea 1> i yea after open operation 
and the left femoral head in po ition nearly j i j ears 
after manipulation 

Reconstruction operations are used m cases 
in which a permanent reduction cannot bt 
insured because of the extreme hvpermobihty of 
the hip joint due to the shallowness of the ac 
etabulum or to the distortion of the femoral head 
Reconstruction methods are also applicable to 
cases in which an attempt at reduction is useless 
either because of the advanced age of the patient 
or because of severe structural changes such as 
extreme alteration of the tissues a great amount 
of shortening or elevation of the hip The best 
known methods of reconstruction arc the bone 
flap method of Albee (i) and the bifurcation 
method of Lorens (38) and von Bayer (5) 

Reinforcement of the acetabulum foUoning rediic 
Uon 1 he femoral head is reduced by the author s 
method A curved shelf of bone about iK 
inches wide and 4 or 5 inches long is raised 
from the outer table of the ilium behind and 
just above the femoral head This bone flap is 
bent downward graduallv until it projects out 
ward at a right angle to the ilium The shelf 
thus formed may be reinforced with a bone 
graft or chips of bone This wedge acts as an 
obstacle to the recurrence of dislocation The 
wound IS closed and a plaster spica applied from 
the tots to the nipple line with the log abducted 
to about 30 degrees 

The formation of a nroj a elabuhim in irrc 
du ible cases This method may be used in ca<^s 
m which an attempt at complete reduction would 
cause extensive trauma Operators differ as lo 
the selection of the site for the construction of 
the new acetabulum Albee (i) forms a new 
socket on the ilium higher up than the original 
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acetabulum Gill ( 5I begin the nc' caviij at 
the ite of the olJ acetabulum an<l continues 
the enlargement upward until the head can be 
placed in it Halens \eig ( t) forms a new ockct 
m the upfer half of the old acetabulum Speed 
(53) determines the level if the new cavitv by 
brin in<^ the fern ral h a I into position b> ab 
lu tinj, the ihi h fle'cin^ it 1 1 about 60 degree 
and mathin„ the place s here the hca<l rests on 
the ilium \ new sicket is formed at ihi point 

Th formali n of a itipportin^ shelf f bon 
u.ilh lit c It trti I a « «, aceliibiilu'n tn irre 
/h ibl cas The chief cause of pain and dis 
abiliiv in irrc lucible case is the lack of a bone 
support for the femoral head Ihe creation of a 
smooth gli ling surface for the head 1)\ the same 
technique as le tribed under The reinforecnieni 
f the ac labiiliun t llouini, rcdti lion m reascs 
htabilitv relieves pain and thercbv improves 
function This method is applicable particular!) 
to adult casts 

The bifu ah 1 m lit i f Lor n (jS) and ton 
Da\c {-,) It I i ic blc a es This procedure 
consi ts of an oblique osteotomy of the femur 
just belo\ the trochanter and the insertion of 
the pr ximai cni of the lower fragment into the 
acetabular sotktt where it rests again t the 
femoral heal W hen propcrl) done this operation 
give good results 

lr//ro£ff5/j In adult cases in which there is 
instabihtv stiffness pain and deformit) arthro 
desis is indicate i to relieve the sjmptoms A 
hip ankvlo ed m good position is preferable to 
one that is un table and painful 
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P" 9 Cae4 Roentgeno ram howjngd location of the left h p before opera! on 
Fi 10 Ca e 4 RoenlgencK^m homng the hi{ m pla ter after open reduction 
Fi ir Ca-e4 Roentgenogram howin" the hip in po ition after open reduction 


CxSF4 I D a''ed4jears was first een in Jut) 190 
and a diagno 1 of con emtal dislocation of the left hip t\a» 
made (ti 9) 

r ct rtenl An open operation wa performed ac 
cofdi to the u ual technique (Fie 10) 

Resih In September tg 0 the head of tfe femur was m 
good po ition Th re wa no hortenin'’ In March 19 » 
the pat ent could flex hi hip to a n ht anje In Jul 
1923 3 >ear after the operation the patient walled 
without a hmp Flexion exten. on abduct on and in 
ward rotation were normal fhe re'uU was coruidered 
perfect ^Fl'' x ) 

Case s F H a ed jears and 10 month was fir t 
een on April i 19 3 Thu child walled with a d tinct 
wadlle cparacten tic of double con emtal di location of 
the h p (F iJ) 

T talm t On June i 19 3 an open operation was per 
fo med on the left hip a^rdin" to the u ual technique 
The ne I of the femur was found tm ted and the head 
wa flat Red ct on wa accomplLhcd with difficult) \ 
pla te p a was appl ed with the leg m the po ition of 
alxluction internal rotation andh)'pefe tension (It" 13) 
On Jul) I 9 3 anew pcawa applied with the internal 
rotation and abduct on reduced one half The pica was 
emo ed on September 4 ig 3 At that lime the h p bad 
de'wees abduction and rotation waa free The leg was m 
si ht rotation ne e itat n” a man pulation into abduc 
t on Ma a e of the thigh and calf was ad%a ed On 
March 18 10 4 the n hi hip was man pulated under 
ethe and reduction efi’c ted \ pla ter pica was applied 
mththele" i afro^po iti n On Jul) 8 1924 anew j ca 
wa applied with th 1 "" in the ^me position OnSeptem 
her 2 the plaster p ca was remo ed and a flannel one 
appl cd On March 1 19 the n ht ! ip wa man p 

ulated into ext eme abduct on and a pea applied 
TTiis pica wa removed on ‘^eptem! cr r ig 

Rfs It On ‘'eptembe 9 192 the right hip was in 
pood po It on and had mot n f om 3 de^cen to 40 
de^ees The left hip had fle on to So de^ecs and 
rotat on wa good On Januarx 19 19 6 the n ht hip 
had 8^ de" eoN to 90 de^ee texi n an i a few degrees 
otati n The left h p had 20 de'wees Lexion and a few 
de^cc rotat on Both bp w r in po iiion (Fi** 14) 
O \prli 192 iieal)4)ear after the open reduction 


of the left hip all motion wert normal Both cxtremilie 
were of equal lene,th The result wa e cellenl 
Case 6 H S a ed )ears was first een on Ma) x, 
1923 This child walled with a dip of the nght bip Flex 
lonwasnormal but abduction wa limited Aro ntgeno^ram 
(Fi I ) showed a hi^h po tenor di location 
Trf ime I On June i xo 3 an open reduction was ac 
compli hed with diffi cults The mfenor cap ule was found 
to be adherent to a hallow acetabulum \ plaster pica 
was applied from the nb to the anlJe with the leg ab- 
ducted rotated internal] and h\-pert tended (Fi* 16) 
The spica was changed on Jul) ro 1923 WTien this was 
removed on September 4 1922 the hip went ea.il) into 
1^ degrees abduction Internal rotation was po ible to 
a few decrees Forcible abduct on and maa age were to 
be contmued 

Rest It On Januarv ig 4 the child was wallin" 
She had about So dc''’eea motion in flexion and good 
rotation Onjuneio 19 4 motion in fiction wa mcrea edto 
90 depree> Rotat on was good There was shortemn of 
of an inch The pat ent walhed with onlv a light hmp 
(fig 17) On April 2 92 nearh 4)earsafte reduc 

tion the h p could be fle ed to a n ht an le Rotation 
was about two-thi da normal Abduction was almo t 
complete The e wa about / inch hortenin which 
probabl) will be compen ated for before adult life 
Therc«;uUwa excellent 

Case S G a ed q )ea was fir«t een in October 
1923 Thia child » Iked with a limp of the n ht leg A 
Toent eno^ram (Fi*- x8) bowed the trochanter to be h gh 
and posterior 

T aim t OaDe^embe ii 1923 an open operation was 
performed acco ding to th u ual technique It was 
nece^sar) to rotate the thioh 90 degrees in order to face 
the bead into the acetabulum 
/fell ft On Fcbruai) 6 19 4 the pea was remo cd 
The hip had 30 de'^ee to 40 degrees noti n in flex on 
and free abduct on and add ction. On Alarch 8 19 4 the 
h n was in pla e The ch 3 d bad about 2 degrees motion 
without jiain and could abduct the hip On April 3 the 
hip had 40 degTefc!i flexion and good motion in aW ct on 
andadductOQ On'^temberrS 1924 tbechildwalkcdwith 
a 1 ht I mp Mampulauons we e ad u ed A roentgeno- 
gram (Fig 19) showrf th hip to be in excellent pK>«ition 
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Fig 5 Fi^ Id Fig 17 


Ii 15 Case6 Poentgeno r mshowingd location of the right h p before operation 
1 ig 16 Cased Roentgenogram sbownn the hip m plaster alter open reduction 
Pig 17 Ca p 6 Roentgeno ram ho mg the right hip in post on after open 
reduction 


Among the earl> methods of treatment were 
manipulation of the hip into extension m an 
attempt to draw the femur into position (Dupu> 
tren 19) subcutaneous operations with or with 
out manipulation of the hip into extension 
(Bouvier 7 Pra\az 46 Corndge 15 and 
Brodhurst 10) tenotomv of the peritrochantenc 
muscks (Guerin 26 Barwtll 4) resection of the 
femoral head (Roser 49 Reyher 47) formation 
of a new acetabulum (Roemg 31 Tubb> 55 
Margar> 41 Poggi 45 Ogston 42) and fixation 
of the femoral head to the iliac bone by means of 
nails (Witzel $8) or uory pegs (Kirmisson 30) 
All of these methods are only of historical interest 
In general they yielded unsatisfactory results 
In 1890 Hoffa ( 8) brought forward the first 
procedure that offered a possibility of relief 
In brief his method was as follows The capsule 
was exposed by an oblique incision made along 
the posterior border of the greater trochanter 
between the tensor vagina: femoris and the 
gluteus medius In the early application of his 
method Hoffa severed all the muscles attached 
to the greater and lesser trochanters but later 
he revised his techmque to avoid this step The 
acetabulum was deepened m fonvard and upward 
directions with large spoon curettes The femoral 
head was replaced A plaster spica was applied 
w ith the leg in slight abduction In some instances 
Hoffa performed tenotomy of the hamstring ten 
dons and divided the fascia about the ilium 
Lorenz (39) modified Hoffa s technique mak 
mg an incision on the anterior external surface 


and sparing the muscles From 1892 to 1896 
Lorenz performed 23 open reductions Good 
results were obtained in but few cases In 
general the mortality was so high owing to loss 
of blood and sepsis that Lorenz finally abandoned 
the method 

While attempts were being made to obtain 
reduction by open intervention a number of 
surgeons in particular French orthopedists were 
experimenting v\ith various closed mampulative 
processes and mechanical appliances Through 
the efforts of Pravaz (46) Paci (43) and Lorenz 
(39) a bloodless mampulativ e process w as w orked 
out Between i8q<; and 1Q04 this method 
became recognized as the routine treatment of 
congenital dislocation 

Open interference however was not enlirelv 
abandoned All surgeons among whom were 
even the strongest advocates of the bloodless 
operation agreed that it was necessary to resort 
to open intervention in cases of marked dis 
placement with a constricted capsule and m 
long standing cases Several orthopedist real 
izmg the great danger of traumatism in manip 
ulative handling urged a more extensive use of 
the open procedure Sherman (51) m a pres 
entation before the American Orthopedic Asso 
ciation m 1904 pointed out in detail the trau 
matic danger which the manipulative treatment 
entails and called attention to the impossibilitv 
of securin^, reduction by this method in cases m 
which the capsule IS narrowed In 8 cases which 
Sherman explored he found onlv one m w hich the 
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narrow part of the cap ule was of suffnicnt Mtlth 
to allow the passage of the femoral head 
Sherman s ( ^ ) technique is as follows Vn 
incision IS made from the anterior superior iliac 
spine downward ju t external to the lon<’ head 
of the rectus femoris The capsule is m ised free)} 
in line with the inci ion alrcadx made The hip 
IS flewd \ lonff bladed histour\ is guuled b) 
the gloted finger into the acetabulum The 
capsule IS cut downward b\ pushing the finder 
against the blade inside the capsule an<l moving 
the handle of the bistourv to and fro with the 
hand The operator can then lidc his finger 
alon® the knife into the acetabulum The head 
IS placed in the ocket The thigh is extended 
abducted to approximate!) 75 degrees and 
rotated inward to go degrees The knee is 
flexed \\hen the hip and knee arc in these 
positions the long head of the rectos is ligl t 
and l\in a it i e directU over the femoni 
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neck anterior luxation IS prevented The capsule 
on the inner side of the incision i> not sutured 
but IS earned downward and m\ ard v ith the 
neck as it moves with the head into the ace 
tibuium The fascia lati is sutured with catgut 
and tht skin v ith hor ehair A plaster of Pans 
splint IS applied and worn for 4 to 6 weeks 
Jf necessarj in osteotomv nia\ be performed to 
lit the component parts 
Sherman retiuced 58 cases b\ this method m 
p of these case reductions alone were per 
formed and in the other cases suppleraentarv 
osteotomies were done Twelve of the first 
group obtained functionalh normal joints 8 
hive gone into anterior transposition 3 have 
stable reposition and i has become ank)losed 
In the other group in which reduction was 
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Fig 6 (left) Case i Roentgenog am ho ng di lo 
cation of the right hip before operation 

F g 27 Case 12 Rcentgenog am sho tng the right hip 
in plaster following open reduction 

followed b> osteotomj 703 per cent successful 
results were obtained 

In 1920 Callow a> (23) following m the path 
outlined bj Sherman began to use open inter 
ference m selected cases His success with the 
method led to his resorting to open operation 
m all cases Gallowa% considered that the best 
ages for open reduction were from o months to 

jears His method is as follows The capsule 
IS exposed b> the Smith Petersen incision The 
limb IS rotated inward and the capsule opened 
bj a crucial incision The limb is then rotated 
outward exposing the teres ligament This will 
be found to lead to the acetabulum An\ con 
striction of the capsule is frceK divided If the 
acetabulum is filled with fibrous tissue as usually 
occurs in children over 3 jears of age and not 
infrequentl) even m voungcr patients the mass 
is carefull) stripped from the roof and walls of 
the cavit> and pushed toward the floor The 
head is reduced the hip skid being used if 
m cessarv The wound is sutured m hvers The 
capsule IS not sutured A plaster spica is applied 
with the hip in the position of abduction Three 
weeks after application the spica is changed and 
weight bearirg encouraged The plaster band 
ages are changed at 6 lo 8 week intervals and at 
each change the abduction is reduced 

During the6 vearsfrom 1920 to 19 6 Gallowav 
(24) operated on 38 cases using various methods 
including the reduction method already de 
scribed arthrodesis reinforcement of the ace 
tibulum and the formation of a new socket 
Nine were cases of bilateral dislocation Fifteen 
results were excellent 18 were good and 5 
although doubtful were not failures It is an 
interesting feature that with one exception the 
patients who were cured were between 17 months 
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I ig 28 Case 12 I holograph sho vnng all nment of 
limb after rcmo\al of plaster 

and 2^4 years of age while those who obtained 
good results were between 3 years 9 months and 
9 vears 

Many diflerent methods of reduction have 
been devised Ingianni ( 9) Ricard (48) Corner 
(14) Frisch ( 2) Lambotte (34) Lexer (37) 
Tubby (53) LeDamany (35) Thomas (54) 
Patschke (44) LudlofT (40) Fairbank ( 0) 
Davis (16) Allison and Dixon (2) Willis (57) 
Berstein (6) Clarke (1 ) Bradford (8) and 
Burghard (11) have reported cases of open 
operation One of the largest groups of cases 
comprising 35 was reported by Deutschlaender 
(17) in 192 Deutschlaender called particular 
attention to the necessity of relaxing the iho 
psoas for only when this muscle is at rest is it 
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possible to gam entrance to the head of the femur 
Thirt) of the reductions resulted m both ana 
tomical and functional impro\cment 

In cases m which reduction was impossible 
Operators have used the bifurcation method the 
bone flap method and the process of construct 
mg a new acetabulum — procedures that have been 
mentioned under the discussion an treatment 
Lorenz ( 81 use 1 the bifurcation melhoil in 6o 
case with excellent results Some of the patients 
showed n signs of crippling and cauld run an 1 
jump This operation has the advantage of 
relieving deformitv even though the result as 
to function is n f entireU sail faclorj Kortze 
born (j I secured mo l gratif\ing results m 2 
cases operated b\ this method 

\mon those using the hone flap metho 1 is 
Dicksm (ib) who applied it m 5 cases of old 
di location Th disabilitv m the cases consisted 
of (i' a short limb ( ) an unstable joint ami 
( abnormal posture lour cases resulted satis 
factorih with a gam in motion and a lecrcasc 
of the shortening In the fifth ca e infection 
ga e rise to limitation of motion 

Fairbank fzc) reported a group of ii cases 
in whi h he forme 1 a new acetabulum b\ turning 
do n a pen teal flap from the ilium over the 
upper margin f the acetabulum In ^ cases the 
results \er satisfactorv m 4 there was anterior 
repositi n in 1 arthritis develops! and 1 case 
relapsed It as impos ible to obtain information 
n the ther c es 

^pee 1 ( j) rej rted 8 cases in which a new 
acetabulum a f rmed on the lateral surface of 
the ilium Hi re ulis were disappointing sia 
bilitv a g 1 hut motion was restricted 
\dducli n c luraclures developed in 3 cases 
Limp per 1 le 1 in 8 cral cases 

The con tru t n of a new acetabulum in the 
vicmitv of the nirmal cavil) was tried b\ 
several oj rat rs iiicludmo Codi\il)a{i ) 1 eFort 
(^0) Krau e ( Burghard (ii) and Davis (16) 

t NCLUSIONS 

The ope operation which afford the oppor 
tunitv to tud\ the palhologv and which involves 
much less Ian er than forcible manipulative and 
mechanical f r cedures ma\ be used toadvantage 
more often than is the customar) practice 
Examinaticn f the pathological changes often 
reveal an h ur glass shaped constriction of the 
capsule or marked anteversion of the femoral 
neck or an acetabulum filled with adherent 
tissue covered over with the inferior capsule 
In the presence of such alterations the closed 
method is futile 


Operative interference is indicated in children 
from 4 to 8 vears of age when one or two closed 
manipulations have failed In older children it 
IS the method of choice and in adults it la indi 
cated to correct deformitj and relieve arthritic 
svmptoms 

Simple replacement of the head within the 
socket IS the ideal method of treatment If age 
or extensive pathological chan es exclude the 
use of this method recon tructionoperationsma) 
produce results which are functional!) and ana 
tomicall) satisfactorv 
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A FURTHER STUDY OF CLEFT PALATE^ 


B\ \ M ACkCNZIL rORBCS M D Montreal 
C l cal r t so f O ih S g y M C 11 U ty 


I N the earl> part of 1927 a clinical stud> of 
what was considered to be a new method for 
the treatment of cleft palate was descnbed 
in the Canadian Medi al Association Journal 
This stud> of cleft palate was based on the de 
\ elopment of the superior maxillar) bone 
At birth and during infanc> the measurement 
of the superior maxilla is greater in the antero 
posterior direction than in the \ertical direction 
In adults the \ertical measurement is greater 
In stud) mg cleft palate one is impressed with the 
fact that this deformit) is not due to hck of 
development but rather to lack of fusion of the 
component parts of the superior mixillar) bone 
Sir Arthur Keith has said that in the majont) 
of cases of complete cleft palate there is no de 
ficiencv of tissue at birth nor for some time after 
birth and that he also agrees that the cleft how 
ever wide is not due to a deficiencv of tissue m 
the several elements which form the palate but 
is entirelv due to the fact that when the various 
embrvonal parts or elements are developed and 
come together in the second month of develop 
ment the process of union which should occur 
then b> a means similar to union b) first inten 
tion IS dela)ed and does not take place hence 
the several palatal elements being mco ordinated 
b> union tend to separate as growth occurs and 
the cleft increases during each month of grow th 
The aim of those who would treat cleft palate 
b) the method to be described presentl) is to re 
mold the upper jaw so that its vertical dimcn 
Sion IS increased at the expense of the anlcropos 
tenor and lateral dimensions 
Let us examine the roof of the mouth with its 
hard and soft palates Included in the former arc 
the maxillce and premaxilla; and the alveolar proc 
esscs of the e bones The roof of the mouth mav 


be pictured as a horseshoe Wt note that in a 
desire to close the cleft of the palate it will be ad 
visable to approximate the lateral parts of this 
horseshoe without causing too great protrusion 
forward of the anterior parts represented prm 
cipal!) bv the premaxill® and also b) the anterior 
cornua of the superior maxills 

We must aim to stimulate the normal develop 
ment of the superior maxillary bone b) increas 
mg the vertical measurement of the upper jaw 
as opposed to the anteroposterior measurement 
This we feel can be done 

The object In planning our modus operandt 
we must bear m mmd the importance of the 
fact that our object is not onl> to make lateral 
pressure to close the cleft but to regulate this 
lateral pressure because such lateral pressure 
might force the premaxill'C and adjacent parts too 
far forw ard ‘ 

Our aim is to reduce the transverse and antero 
posterior dimensions of the roof of the mouth b) 
heaping up the tissues m front and on the sides 
m much the same wa> as a farrier remodels a 
horseshoe bv hammering ever) section of red hot 
metal m order to reduce its size and increase its 
strength bv changing its form ^ 

To do this pressure must be exerted on the 
outer Surface of both maxiJlar) and premaxdlar) 
alveolar processes No part must be left unguard 
cd Pressure is made b) the application of plates 
of German silver molded to conform to the outer 
and anterior aspects of the alveolar arch I res 
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sure IS everted n theseplate&l \ means fthrealcl 
wires which re came 1 tran verseh thr ugh an 1 
across the palatal treh through the al\t hrprn 
e ses n either side again to [ as thr -lugh the per 
forated (slutti. 1) silver (late n either side Ihe 
plates are htted t the c wire bv me tn fsmill 
nuts which are use 1 t regulate the pressure 
brought to bear n the silver | lat s \ the plate 
are fairlv ri id this pressur i li tribute 1 evcniv 
throughout their len th 

The ii.ir s The 1 rst step in the operation for 
the relief of cleft palate bv thi method is l< 
introduce two tran ver e vires from the alveolar 
process of one side to the alveolar process of the 
other side This e do with dilTicult> We trv 
to place thes wires as high as we are able in 
vounger patients if po sible above the hard pal 
ate We must not interfere either with the 
erupted or unerupted teeth W e endeavor to in 
sert these ires in positions most advantageous 
to evert pressure bv traction m order to modify 
growth and jef^rmitv The posterior transverse 
wire must be placed as far posterior as possible 
and the anterior transverse v ire must be placed 
not too far from the anterior extremities of the 
superior maxillt 

The plat The second step in this method s 
the insertion of the three plates used for the com 
pression of the palate The anterior plate exerts 
pressure on the anterior part of the arch and is 
fashioned so as to cover the anterior surface of 
the premaxillarj and the anterior surface of the 


maxilhrv alveolar proce cs \ slot is cut in tbe 
long axis of this plate so that it mav be mam 
lamed m position on the transverse wires already 
describ d and o that it mav be forced in a poste 
nor ilirccti n bv traction on the lateral plates 
The two lateral plates are fashioned to cover 
the external surface of the maxillary alveolar 
proccs es 1 hese arc v trv much the amesueas 
the lead plates at one time used bv Brophy fora 
somewhat similar purpo e The anterior extrem 
itv of each of these plates extend forward to 
about the po iti n of the lateral mcisor tooth on 
each side and is turned outward at a ri ht an le 
to the plane of the plate This out turned ex 
tremitv i pcrforited for two traction wires fitted 
with nuts hich are used to connect the out 
turnc 1 extremities of the e two lateral plates A 
slot IS cut in the lon^ axis of each of these plates 
so that these plates also may be maintained in 
position b\ the anterior transverse wires alreadv 
descrilnd an i yet be freeh movable m an ante 
nor direction These lateral plates are perforated 
po teriorlv for insertion into the posterior trans 
verse wire which anchor these plates Nomo'C 

ment is po sible at the point of in ertion of the 
poslenor transverse wires into thi perforation 
a the plates are fixed to the posterior tran verse 
wires with two small threaded nuts 

These three plates may be fashioned on a den 
tists plaster cast of the alveolar processes ana 
roof of the mouth These plates are made o 
hard metal such as German silver but if advi 
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able lead plates of a simihr size ma> be inserted 
underneath these rigid plates for the purpose of 
protecting the gums 

\utcropcistcnor compression After the three 
plates are in position two threaded wires are in 
serted between the out turned extremities of the 
lateral plates the latter being superimposed on 
the anterior plate These threaded wires are for 
the purpose of traction and are fixed m position 
b> nuts It will be seen that these wires connect 
the anterior out turned extremities of the lateral 
plates and thus maintain these plates in position 
The lateral phtes can b> this connection well 
control the anteroposterior pressure exerted b\ 
the anterior plate through traction on the lateral 
plates This traction is made the nuts which 
maintain these two anterior traction wires in post 
tion These nuts regulate the compression made 
on the palate 

It wdl be seen now that if traction be made 
on the two lateral plates b> tightening the two 
traction wires pressure b> traction will force the 
anterior plate backward and bring the posterior 
and lateral surfaces of the alveolar processes for 
ward so that the whole superior maxilla will be 
compressed b) pressure exerted in all directions 
over the external surface of the alveolar processes 
The backward sliding of the anterior plate is 
made possible b\ the fact that this and the lateral 
plates have been fashioned with slots into which 
the anterior threaded wires fit The arrangement 
of the slots on the anterior plate and the two 
lateral plates are complementary to each other 
The anterior transv erse w ire fils into both of these 
and maintains the level of these plates on the 
outer surfaces of the alveolar processes Pressure 
in a posterior direction as well as traction m an 
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anterior direction is assured b\ tightening the an 
tenor or traction wires As the anterior plate is 
earned backward and as pressure is exerted on 
the lateral plates bj tightening the nuts on the 
transverse wires the alveolar processes of the 
maxillai and prtmaxilloi w ill bt remolded in such 
a wa> that both the internal and the external 
architecture will be changed and growth must of 
neccssit) be m a vertical direction viz from 
below upward instead of m an anteroposterior 
direction 

The extraordmarv power exerted bv this appa 
ratus has been proved bj test It is a power 
which must be used wiselv Whether it is best 
to attempt immediate or forablc correction or 
rather the gradual correction of the orthodontist 
will depend largely on the character of the de 
formitv and the age of the patient 

The future changes m the architecture of the 
alveolar processes and the influence exerted on the 
eruption of the teeth are not fully known 

Whether this method will be found useful in 
other conditions such as fractures and ortho 
dontic affections is open to question \et we 
feel that this study of deft palate has been worth 
while because a method has been evolved which 
has already manifested its usefulness in certain 
cases 

tn some cases modifications in the technique 
have been made so as to meet special conditions 

NoTf — In this vtuclj I Ja\e been iut the directing 
spirt X group compo eriof Do tors II I Dcrome \ D 
\npus C M Kirk and R Rreitman ha c ill cont ib 
uted T1 e pi nts or plate which wc 1 arc made in 
a mach n mo l ingen ouslj jlanned bj M R 1 rank 
Girdv od of Montreal nd mad available ft r our ii e b\ 
Ibo c V 1 o i a e cont ibiitcd t the XU Mas n 1 und of the 
Pro incc of Duel ec 
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SUPGLR\ G^\rC0L0C\ AND OBSll TRIGS 


INDOMETRHI ADFNOMVrV IX ABDOMIXAI SCAR TOILOWING 
CLSAREAN SECIION 

H\ W n 11 \\I J GI I M \N M D n -T 
ImhS I fhr lltBhmH[it 


\ DEN 0 M '\1 \ of endometrial t\pe occur in 
a lull females and ma\ 1 c licaled %\ithin 
the abdomen or in its wall bul ne\er 
abo\e the le\el of the umbilicus The di\ersit\ of 
the Sites in which the\ have been found is perhaps 
appriachedonh b\ the number of theories of ihcir 
oripin 

Emb \oni ih r\ Ascirlj a i8q^ von Reck 
linghau en (35) liscussed the subject of endo 
metrial adtnamata and suggested that (hev might 
arise from embryonic rests derived from the 
wolflian bod\ Bit of this bod\ have been de 
scribed near the site for the inguinal canal m the 
embryo This theory mi^ht therefore account for 
the endometrial adenomata of the round ligament 
but It would be didicult to attribute to the wolflian 
bodv octupving a dorsal position in the embrvo 
the production of eniometrial tumors m the 
anterior abdominal wall of the a lull 

Cullen (81 \n IQ14 suggested the pvssibiluv of 
remnants of Mueller s ducts as a point of origin 
Again It would be difficult to account for cmlo 
metrial tumors of the abdominal wall or the 
umbilicus on such a basis 3lth< ugh it mi^ht I e 
applicable t those of the rectovaginal septum 
or the broad ligament 

Pent tealllica \ Lockyer ( 17) in iQiSreportcd 
47 cases of adenomyomata vith cndomttnd 
glands in the recti a<Tinal septum and thought 
that the peritmeum or va ina was the source of 
the epithelium in most of these case Robert 
Mever ( o) believe J them to be of mflammatorv 
on m Recenth Nicholson (ri) in a review <f 
these tumors m laparotomv scars upheld the 
peritoneal the rv 

Di pla ein iit theory Cullen ( 0 ) m i8<)7 sug 
geste i that the adenomvomata of the uterus with 
glan Is 1 en 1 met lal type were due to the m 
vasion ot the uterm v all by its mucous mem 
branc In i > i bampson ( 6) reported hi first 
case of end metrial tissue m harmorrhigic 
evstsofthe varv \ hich he held to be due to the 
implantat n f endometrium escaptn" fre m the 
open ends f the fallopian lubes Since that tim 
an attempt has been made to account for most 
of th end met lal tumors on the implantation 
basi Bonnev (3) dc enbed a case mvvhichcndc 
met lal tis u vas accidentallv implanted m the 
ab iominal si ir lurm„ a hvslerotomv with curet 


tage \ typical cntlometrioma developed in the 
scar and was excised two years later 

\dtnomyomata of the round ligament con 
tainin<»cn(lomctria! glands and stroma have been 
reported by Martin (19) von Recklinghausen 
(yf) Cullen (5) Hannenstiel ( 3) Blutner {2) 
\\ebcr (37) and Semmclmk and de Jossebn de 
Jon^ (jy) Similar growths in the ovarian L a 
ment have been reported (7) Lockyer (17) col 
Iccicd 47 cases occurring m the rectovaginal wall 
Cullen (5) reported an adenomyoma of the en 
domctnal type occurring m the labium majus 
appearing 7 vears after an instrumental delivery 
and becoming swollen and painful durin men 
siruation A similar growth was reported by von 
J ccklmghauscn (;6) and one more recently by 
Henry (15) 

Green (ly) rcporied an adenoma of the urn 
bilicus containing glandular elements of uterine 
character Cullen (ni collected 1 1 such cases and 
\\ eller ( t8) has recently reported 2 more 
I usscll (25) demonstrated the presence of en 
dc metrial tissue m the ovary m 1S99 Thi was 
confirmed 1 \ Caslcr (4) Cullen (to) and Norris 
(2 ) Since 1921 Sampson (26 28) has reported 
manv such cases I ndometrial adenomata have 
licen found m many locations m the abdominal 
cavitv inclu ling the appendix (y ) 

I he cases of a knomata of endometrial tvpe 
occurring m laparotomv scar have been re 
viewed In Lemonand Mahle (16) Nicholsonfri) 
ind I ralt ( 4) The latter reviewed 46 cases up 
to 19 6 ind found tint the age of occurrence 
varied from 0 to 46 with an average of about 
35 years Pain in the scar during menstruation 
was the most constant bvmptom and was present 
m 55 per cent of the ca es In 10 cases there was 
a lefmitc connection betv ecn the tumor and the 
uterus I ocal excision was sufficient to remove the 
growth in all but 2 cases but in these a second 
complete excision was successful 

The frequenev of endometrial adenomata m 

laparotomv scars with relation to the operations 

ly yvhichthey were preceded is shown m Table r 
bchwar and I a block (yr) found endometn^ 
adenomata m the abdominal scars of guinea pigs 
which had been subjected to cesarean section 
I he c iscs of endometrial adenomata 
in laparotomy scars after the opening 0 
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pregnant uterus ha\e been collected and new 
cases are added 

Case Voa Franque (34) reportpcl the ca e of a woman 
who had had an ope ation 4 vear i evious for rupture of 
the uterus du ing abo t on \\hen e amined she had a 
tumor the size of a \ alnut in the abdom nal scar but no 
symptoms referable to u The tumor was removed a d 
was found to conta n typical endometrium 
Cases T S Cullen (i ) reported the ca e of a woman 
34 years old ho had a epair of the uterus ruptured 
dunng abortion 0/ years pre lous There was a tumor 
nodule n the abdominal sea 5 by s by 3 centimeters 
This was removed and proved to be an adenomyomaof the 
rectus muscle 

Cases 3 and 4 J A Samp on (27) repo red the e ca e 
for F B Mallory of Boston No I meal data was given 
but the two specimens V ere adenomata of the endometrial 
tvpe found in the abdon nal scar afte ca: a ean sect on 
CvSFS 5 and 6 C 1 Burnam report d these ca s for 
T S Cull nmthed cussionofj A Sampson spaper (ii) 
A case of J L Slavey of Washington and n of C \ 
C dman of Boston witl adenorayomata in the al dom nal 
scar following cs arean section 
Case 7 J A Sampson (28) repo ted a case of Good and 
Mallory \woman 3 yearsold 1 daca:aean ectionm 
Q 3 a left salp ngectomv in ig s and supra aginaf 
1 ysterectomy m 1017 She not ce 1 a small nodule in tl e 
abd minal scar a few weeks after the 1 t oper t on It 
gr dually increased in ze but vas svmptomle and w 
emovedinio22 It conta ned typical ndom t altissu 
Case 8 N S Heaney (14I repo ted the ca e of a 
woman 32 y ar of age who had a ca;sa ean section m 
1921 O e year later a sore lump appea el in the ab 
domi al scar and w 5 tende and extremely painful during 
menstruation Twov ears later a nodule the size fa walnut 
was removed f om the rectus fascia It was h d andc 
ta ned many blood filled pace ''I croscopicallvr it prove 1 
to be a tvp cal endometrial adeno na 
Case 9 \ S Ilea ev ( 4) reported theca c of a v oman 
38 ye old who 1 ad a f ndal 1 ci ion and a 6 o 7 V cek 
ovum rem ved th a r und 1 gament ope t on an 1 e 
ct on of the uterine e d f th tul es Sle oonnotcel 
atendersw llngintle ca ihichbecam e tremelv pain 
ful and enlarged du 1 g menstru tion Three v a s later 
a nodul tie ire of alnut removed f mtiercctu 


fascia On the fir t day of the menstrual period It was 
found t> contain many small hxmor ha c cysts anj mi 
cro copic exam nation re ealed it to be an adenoma w th 
tvpical endomet lal glands in ct ve menstruation 
Case 10 \V C Danforth (i ) repo ted the case of a 
woman zoyears old who had a cs arean sect on and ex 
ection of the ute ne ends of the tube fo te ilization 
She retj ned years later with a tender hard mass in 
the scar wh ch did not ary with the menstr al periods 
It as exci ed and pro ed to 1 e an e domet al adenoma 
Case i 0 H Schwa z (3 ) reported a case A 
Trumpe A woman 28 vear old had a cte arean sect on 
ith an une entful con alescence 3 years previous Two 
vears Mte the operat on she compla ned of a sensitive 
spot at the upper end of the abdomi al car v here a 
nodule the ize of a cherry was found The nodule was 
removed and mic 9 copic stuly revealed the presence of 
endometr al 11 su 

Case 2 C Bekelcv(i) epo ted the ca e of a woman 
3o>eari.ofage whohadacasi ean ectoninigzo Three 
year later a smtlllump appeared at the lo er end of the 
abdominal scar The tumor gr dualK me eased in si e 
and was e pecially pa nful during the menstru 1 pe lod 
When the patent \ a e amined in iqz;, the tumor w 
r nch in diameter freely movable on the deep fascia and 
lender whie the skin over it was adherent and pi mented 
On removal the turn r v as founi to have no connection 
th the uteru or pe itoneum Micro copically it prov ed 
to be m endometn 1 adenoma 
The 2 following case are from the Su gical Se vice of 
the Pi B nt Bn ham Ho pital Bo ton 
Case 3 \ woman 28 years of g gave a hi to y of 
ha ing been subj cted to a cce ean ect on 4 year 
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\VU 1.3NC.U&ION 

Endometrial a lenom'ita in the abdominal scar 
follotMOo opening of the prck,nani uterus hate 
been reportel in iz ca c I hesc cases arc here 
reviewed an 1 nevt cases are a ided 
The most frequent sv mptom is pam m the scar 
dunn" the menstrual period Local eacision is 
sufficient for removal of the tumor 
The implantation ihcor\ t oul i seem to give 
the best explanation of the origin of this group 
of endometrial adenomata 
The occurrence folio mg carsarean section 
\ ould suggest the use f the lo tvpt of uterine 
incision as the lining i chiellv cervical mucosa in 
that region 
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CONTROLLABLE SPINAL ANESTHESIA IN OBSTETRICS 

By GEORGE P PITkIN MD FACS and FRANK C McCORMACK MD Teweck Nrw Jjrsey 
T b H ly N m n p t 1 


AMERICAN medical literature does not 
/~\ contain a description of an\ technique 
hereby ansesthetic agents may be intro 
duced into the subarachnoid space of the lumbar 
spine so as to produce caudal anaesthesia Pur 
thermore a careful search of the literature fails 
to reveal that gliadm has ever been used to 
prevent dissemination of anxsthetic agents in 
spinal fluid thereby controlling the extent of 
anaesthesia on the body surface 
In our experiments with controllable spinal 
anaesthesia it has been definitely demonstrated 
that if 2 cubic centimeters of anxsthetic solution 
are injected into the subarachnoid space anaes 
thesia will extend upward in the canal to and 
including the third and fourth lumbar nerves 
In small spines it may extend as high as the 
second lumbar interspace but if the amount of 
solution IS decreased without a change in the 
amount of novocain it becomes possible to con 
fine the an'esthetic to the lower portion of the 
spinal canal so that only the sacral nerves become 
anesthetized (19) producing an-esthesia limited 
to the perineum a typical saddle anxsthesn 
which IS limited in front by the symphysis and in 
back extends over the lower part of the sacrum 
and dow n the inner side of the thighs for 5 or 6 
inches There is no impairment of motion or 
anesthesia of the legs The techmque of limited 
spinal anesthesia has been employed m 27^ 
gynecological and rectal cases without any devia 
tion a typical caudal anesthesia produced 
intradurally The method of confining spinal 
anesthesia to the legs and controlling its height 
on the body surface his been described in detail 
(18) Therefore it w ould seem that the number 
of successful cases has been sufficient to justify 
mention of this particular form of technique 

In female patients the cervix vagina pen 
neum vulva and sphincters of the anus and 
bladder are completely anxsthetized while sen 
sation of the uterus is not impaired The cervix 
can be dilated without pam but curettement of 
the fundus is painful 

Realizing the possibilitv of these results in 
obstetrics we prevailed upon the Obsletncal 
Department to permit the use of this form of 
limited spinal anxsthesia in their difficult cases 
The results were so satisfactorv in 89 cases of 
instrumental deliveries versions breech cases 


and prolonged labors that it seems worth while 
to report the findings and the deductions which 
have been made 

After the first two deliveries with the patient 
m a Trendelenburg position the impracticability 
of a solution of light specific gravity was apparent 
and glucose was substituted for the alcohol in 
the controllable spinal anxsthetic preparation 
(i8) and a 40 per cent instead of a 10 per cent 
novoq^m solution emploved This permitted the 
same limited anxsthesia and allowed the patient 
to repose comfortably m a semi reclining position 
throughout deliven 

The technique of controlling the an'esthetic 
solution and limiting its contact to those strands 
of the cauda equma that pierce the Up of the 
dural sac forming the sacral nerves (Fig 14) 
IS relatively simple with the use of gliadm (the 
mucilaginous content of wheat starch) which pre 
vents dissemination or mixing of the anxsthetic 
solution with the spinal fluid until the anxsthetic 
agent has been absorbed Too much gliadm in 
the solution eliminates all anxsthetic properties 
or greatlv delays anxsthesia Too little gliadm 
causes the solution to be dev oid of all controllable 
features The gliadm also has much to do with 
the lessening of the toxic symptoms of the novo 
cam With this preparation 200 or even 400 
milligrams (21) of novocain may be employed 
and will give less reaction than when 100 milli 
grams are dissolved m the spinal fluid and re 
iniected 

The technique employed m the use of this 
solution varies somewhat from other forms of 
spinal anxsthesia When devnations from the 
ordmary routine of other methods of spinal 
anxsthesia are emploved an explanation will be 
made 

When local conduction or spinal anxsthesia is 
used the paramount issue at all times is never to 
hurt the patient m any way at anv time A 
patient once hurt may lose confidence m the 
method and m the doctor A confidence once 
lost may he very hard to regain and many times 
constitutes the direct cause of unsuccessful anxs 
thesias A patient that is immediatelv sub 
jected to one painful manipulation becomes 
over apprehensive of every following procedure 
In spinal anxsthesia with novocain it must be 
remembered that tactile sen&ationis not abolished 




^11 the more rea m h\ e\cr\ precaution should 
be taken and the technique emplo\ed with such 
Im s e that spinal ant thesia ma\ be a<lmin 
1 tere I without producing an\ pain With an 



Jij, cp tu Th Ibo i tJi 

thhdttf I dthbkbed 


entireU satisfactort anxsthe la the patient 
should be at ease comfortable and cheerful 
throughout dclitert 

To perform the lumbar puncture rai e the head 
of the d livcrv tabic from 15 to Jo de rees (Fi 
i) This degree of elevation is hard to jud e but 
IS rcadiK measured b> the use of the liltomcter 
The patient IS ihenmaslighth rtver cTrendelen 
bur^ po ition and should be kept so throughout 
the course of deli\er\ If for an\ reason thi is 
impossible she ma\ be placed nearl> flat but not 
until aUcr the anesthesia has become fixed 
namcK from 12 to 15 minute If an adjustable 
deliim table is not available pillov s maj be 
eraploved to secure a similar position (Fig 12) 
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the chin rests on the chest and the back bowed 
out(Fjg i) The shoulders and hips should be m a 
vertical line If the shoulders are tilted and the 
hips remain \ertical or if the hips are tilted and 
the shoulders perpendicular a cork screw spine 
will be produced and maj present difficult) at the 
time of puncture A scaphoid back should be 
avoided as this causes the spinous processes of 
the vertebraj to over ride and makes puncture 
diflicult and painful If the phvsician is unfamil 
lar with the technique of this position the patient 
ma> be permitted to sit on the edge of the deliverv 
table with the feet hanging over the side the 
bod} bent forward the elbows resting on the 
knees and the back bowed outvsard (Fig 2) 
She ma} be permitted to remain in this position 
for from 10 to i minutes until anesthesia becomes 
fixed or ma} immcdiatelv be placed in a semi 
reclining position with the head of the tabic 
elevated as alread} described However m the 
sitting position the patient s comfort and case 
is disturbed Never permit the patient to lie 


f 



Fis 6 Illu trating the min atu e trap doo cut in the 
dura made ith the autho s eedle 
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B the incorrect wav Note the exten ivc venous supplv 
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entireh flat >r m a rnndelenburg position (2 ) 
when iht heaw solution is use<l as there is 
danger that the solution maN ascend high m the 
canal and produce a Irop m bloo<l pressure 
nausea \(mitin" and headaches 

The kin from the eighth dorsal to the lower 
part of the sacrum is painted o\er an area 5 or 6 
inches wide with a j per cent tincture of iodine 
If for an\ reason 1 dine is centra indicated 5 
per cent mercuro hrome mav be substituted 
The logical site to intrcHiuce the spinal puncture 
needle for this particular form of anesthesia 
\ouli be ih lumbisacral interspace so as to 
intro luce the anx thetic solution dircctlj at 
the bite f ntacl but unfortunatcl> in a 
number fa s \ e ha\e found that the dural sac 
lernuiutf ah \ ihib interspace therefore the 
fourti int r p u is sel cled as the site of punc 
lure Thi 111 1\ easiU be determined b). pal 
I aimg th pm us processes along an imaginara 
line Ira n bet ten the crests of the ilia When 
the inter | ic between the fourth and fifth 
lumbar \ ri 1 re has been delermmid it may 
be marke 1 b\ tirm pre ure with the thumb nail 
>f the gl \cJhand At this siteaciitaneous wheal 
1 raised ith o 65 cubic centimeter solution of 
nov cam 003 ephednne 05 and normal 
saline qs i 

^ 5 or 7 ST-uge hj-podermic needle is 

u ed (ri<’ ) The needle is not withdrawn but 

IS carried directU into the intcrspmous ligament 
( ) and the other o 65 cubic centimeter of the 
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solution injected as the needle advances One 
should endeavor to inject the solution a little 
faster than the needle proceed so that the n edle 
IS introduced into a freshly anx thelized area 
(Ii" 4) To avoid the unpleasantness of havin 
to dig out a broken needle it is advisable to have 
the needle equipped with a safetv guard similar 
to the one shown in the dra \ings 
Spinal puncture is made through the center of 
the V heal raised with the novocain ephednne 
solution with a fine 22 gauge lumbar puncture 
needle The needle should hav e a short bev el of 
45 degrees (Pig 5 B) as m the authors spinal 
puncture needle The rear part of the bevel is 
roundcil m such a manner that it has no cutting 
Surface while the reverse side of the point is 
ground so as to produce a spear point When this 
needle pierces the dura it cuts a miniature trap 
door (i8) which is closed by the intradural pres 
sure when the needle is withdrawn (Fi 6) 
Phe spear point of the tip permits easy penetra 
tion of the skm and tissues Tor man\ rea ons 
rustless steel needles arc superior to nickeloil or 
mckel plated ones The point remains sharp 
longer than that of the ordinarv needle There 1 
no nickel plating to peal off The nttdle will not 
tarnish b«ome rough or pit it will not rust on 
the inside nor break unexpectedly an 1 it i 
tempered so that it will stand extreme bendin 
and manipulation without breakin In everv 
case the stvlet should be removed and the needle 
bent into a semi circle before it is sterilized 
This testing ma\ prevent the unpleasantness of 
removing a broken needle from the interspina' 
ligament 

Avoid using a needle of large caliber such as 
the oil Bier 15 to 17 gauge needle (Fig S 
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Fig 10 The ner es to the / fundus of the uterus 
g ovary j bladder 4 tube s branches of the hypo 
gastric plexus andd the sympathetic are notans thetued 
The folioving are anssthetued I the pudendal plexus 
II and the cervical vaginal and vesical nerves III 
penneal I\ cutaneous 1 posterior nene of the clitoris 
1 1 labial I II nuddle fismorrhoidal I III inferior 
hsmorrhoidal and sphincter am from the sacral plexus 
The fourth and fifth lumbar (Z, I\ and LI) and the first 
sacral (5 J) arc sometmes anwsthctised 

which will not only cause unnecessar} pam when 
It IS introduced but will traumatize the tissues 
and often produce postanxsthelic backache A 
large needle maj produce intradural hxmorrhage 
or it ma> injure or cut the cauda and permit 
seepage of spinal fluid into the extradural tissues 
because of the large hole left in the dura Long 
tapered (Fig 5 C) needles produce bleeding more 
frequent!) at the time of puncture \\ ith their use 
anxsthesia is frequently unsatisfactory because a 
part of the taper is within the dura and the re 
mainder outside or a part of the taper is within 
a \ ein and the remainder in the dural sac Should 
only a part of the taper be within the dura some 
of the solution is deposited extradurally Anxs 
thesia will be unsatisfactory or incomplete 
Should part of the taper be within a \cm when 
the solution is injected convulsions ma\ ensue 
With a short tapered needle as shown these 
undesirable comphcations rarely occur When 



Fi 11 When the anzstbetic solution is introduced 
into the subarachnoid space it gravitates to the extreme 
tip of the dura and produces an csthesia of the tissues as 
shown by the shnded area 

the puncture is made through the interspinous 
ligament care should be taken not to deviate to 
the right or left The puncture should be at right 
angles to the long axis of the spine Nev er attempt 
a puncture between the lamm® (Fig 7 B) 
Avoid inserting the needle in an upward direc 
tion or at an acute angle to the spine The 
veins about the cord are large and numerous but 
may be avoided and not penetrated if the spinal 
puncture is made in the manner described 
(Figs 7 A and ii) Unnecessary bleeding will 
surely be produced should the puncture be 
attempted between the laminx with the needle 
tilted with a needle of large caliber or with a 
long tapered point 

\Vhen the dura is punctured there is a slight 
snap which is recognized after the first few 
punctures and the needle advances with less 
resistance If possible avoid piercing the oppo 
site side of the dura with the point of the needle 
or coming in contact with the body of the ver 
tebra because this also will cause bleeding (Fig 
7 B) With the assurance that the dura has been 
entered the stylet is removed and spmal fluid 
should flow through the needle If no spinal 
fluid appears rotate the needle on its own axis 
If there is still no spinal fluid insert the needle 
deeper If bony resistance is felt (the body of the 
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vertebra) the needle hns uncSoubtcdl> deviated 
to one side It should be withdrawn to the skin 
surface and re inserted at a shtthll) different 
angle to the n ht or left as the case ma\ be 
Alwa>s have the stvlel in place when makin;? 
manipulations OccasionalU the first drop or 
t 0 of spinal fluid will contain blood If this 
dears the injection ma> be made If not the 
needle should be withdrai n and reintroduced 
The injection of the anaisthelic solution should 
never be made until clear spinal fluid flows 
through the needle \ hich is the onlv assurance 
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that the point of the needle is within the dural 
sac Unless the solution is injected into the sub- 
arachnoid space anxsthesia will not be satjs- 
facior> 

It IS advisable to fill both hvpodermic svringes 
with the respective solutions before spinal punc 
ture IS started The filled syringes and needles 
should he placed in a comcniejil position to the 
operator before the procedure is started Attach 
the s>nnRc with the olution contaimn novo- 
cain 3 gbadin solution 53 strvchnme sulphate 
00 glucose 065 and normal saline qs S to 
the spinal puncture needle Aspirate one or two 
drops oi Spinal fluid to make sure that the needle 
has not been displaced then slov I> inject the 
contents of the s>nng€ Do not again aspirate 
or in anv «ai attempt to mcr the solution with 
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the spinal fluid Withdraw the needle and cover 
the puncture wound with collodion or a small 
square of adhesive plaster Turn the patient on 
her back Anesthesia will be complete as soon 
as the patient can be prepared and draped This 
procedure limits the contact of the solution to 
the lower tip of the dural sac and causes an-cs 
thesia of the perineum only (Fig 8) 

It IS better to have a sjringe with a secure 
locking device to insure a tight fit to the needle 

(Fig 3I thus preventing the possibility of mject 

ing air into the dural sac or leakage at the con 
nection \\ itfi a locking dci ice on the sj nnge 
the needle may be manipulated if necessary 
and if the patient moves there is little chance 
that the s>nnge will be disconnected from the 
needle and some of the anxsthetic solution lost 
With the lockin" device emplo>cd needles never 
become jammed and there is no leaking at the 
connection 

The semi reclining or reverse Trendelenburg 
position of from 15 to 20 degrees should be 
maintained for i}i to 2 hours after injection so 
as to avoid the possibility of having the ancs 
thetic ascend in the canal also by retaining the 
anicsthetic low m the dural sac headaches wiU 
be greatlv diminished If for any reason an«s 
thcsia is desired higher on the bod> surface it can 
be obtained by mixing the solution with spinal 
fluid This IS ^one by aspirating and re injecting 
4 or 6 cubic centimeters of the spinal fliiul 
Four cubic centimeters aspirated and re injected 
will produce anesthesia of the legs Six cubic 
centimeters will carry anesthesia to the umbilicus 
and 8 cubic centimeters to the costal margin 
For the higher anesthesia the viscid alcohol 
solution 1*1 preferable as this will permit the 
patient to be placed in a level or Trendelenburg 
position The heaw solution should never bt 
used when the head is to be lowered 

Pre operative narcotics are not necessary in 
this form of anxsthesia The relief of pain afford 
cd the mother allays ail fear and apprehension 
Morphine and scopolamine if used ma> possibly 
so affect the child that strenuous resuscitation 
methods will be necessarj The mother may 
remain m a dorsal recumbent position or may be 
placed in stirrups w ithout efTccting the limitation 
of the anassthesia provided the bod> is kept m a 
reverse Trendelenburg of from 15 to 20 degrees 
Man> advantages of controllable spinal aiwes 
thesia were found m a studj of 3724 cases of 
general surger> including 08 caesarean sections 
and 89 obstetrical cases as compared w ith \ anous 
forms of inhalation anxsthesia The apparatus 
required for the introduction of this anesthesia 


IS comparatively inexpensive and maj be found 
in almost everj physician s outlit two (2) cubic 
centimeter hypodermic s\ringes one hypodermic 
needle one spinal puncture needle and the anas- 
thetic solution 

The technique is verv simple No greater 
knowledge is required than that of doing an 
ordinary diagnostic lumbar puncture the details 
of which are familiar to every physician Should 
there be aa> doubt as to the simplicity of the 
procedure 10 minutes practice on the cadaver 
will familiarize anv phvsician with the ease with 
iviMch a lumbar puncture may he made in the 
fourth interspace 

A limited spinal anxsthesia may be adminis 
tcred by the operator himself thcreb> eliminating 
the necessity of an anesthetist or an assistant 
This would appear to be a \cr> great advantage 
m emergencies in isolated or countr\ practice 
or in small hospitals without internes 

The anxsthesia is quicMy secured in from i to 
3 minutes after injection It becomes fixed within 
from 10 to 12 minutes Satisfactory and complete 
anxsthesia occurs in over 99 per cent of casts On 
account of the ease of introduction and rapiditv 
of action It IS belter than sacral or caudal 
ana*»thesia (17) which is invariably dclavedfrom 
15 to 25 minutes after injection Caudal anacs 
thesia is esiirnated to be unsatisfactory or in 
complete in from 15 to 5 per cent of cases The 
injection of the hiatus requires considerable skill 
and practice the same may be said of parasacral 
anxsthesia to say nothing of the pain frequently 
caused as a result of inexperience or awkwardness 

The safety of an intradural sacral anasthesia 
i<s much greater than ordmarv spinal anxsthesia 
ind may be conservatively estimated as being as 
safe as caudal anxsthesia The mother suffers no 
sliock or drop jn blood pressure (Tig rj) There 
is no danger of suffocation cyanosis strangula 
tions or swallowing of the tongue or false teeth as 
with inhalation ana thesia I he child is better 
protected than with any other form of anxs 
thesia Asphyxiation or cvanosis of the child is 
rare The effects of morphine scopolamine 
ether chloroform various other narcotics and 
anxsthclics are unquestionably transmitted to 
the child and at times make resuscitation diffi 
cult A distinct idvantage is that the inxsthtsia 
may be confined to the perineum or carried to 
any desired height on the bodv surface by ex 
panding the solution as described in the technique 
It also eliminates postanxsthetic complications 
Due to Its limited field of contact intraduraUv 
(Fig 11) It does not produce the aftereffects 
encountered with stovaine or neocainc spinal 
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an-csthesn such as vomiting and headache (13) 
It does not affect the heart as docs chlorofonn 
and has no effect upon the kidnejs or Incr as 
has ether ( ) Postoperative IuDo and intestinal 
complications are reduced to a minimum 
Dehvdration is not produced with this form of 
an-csthesn (10) A distinct advantage in ca es 
of eclampsia and toxamia is that water or liqmd 
mav be given frcclv before during and after 
delivery 

It assures the co operation of the patient 
throughout deliverv which is a great help when 
It becomes necessarv to change the patient s 
positnn particulirlv \ hen assistants arc un 
available The patient is able to bear down 
and aid m ddivcrv 

It mav be given to patients with bronchitis or 
influcn a vithrut harm Cardiacs nephritics 
alcoholics addicts or patients suffering with 
pnmarv or perni lous anemia take this form of 
anxsthesn much better than inhalation Hyper 
tension r hvpoionsion is not affected Kegu 
lation ol the amount of ephcdrinc controls the 
blood pres ure 

Sh (.k is eliminated (it) The reffeves arc 
blocked '•cv ere and prolonged cases arc earned 
through ith little if anv change of condition 
There is no unpleasant postpartum reaction 
\omitin„ dunn*’ or after delivery is a rare 
occurrence This mav be accounted for b\ the 
fact that the blood pressure is not affected and 
the splanchnics art not antsthctizcd 
Distentnn or ileus does not occur as with 
inhalation anssthesia The sphincters arc re 
laxed peristalsis is stimulated— a distinct advan 
ta^e especiallv for the patient s comfort 
It increase (he patient s comfort during and 
after deluerv There is no lowering of her resist 
ance Nourishment mav be taken immediately 
after deliverv (j) 

The blood pre sure is not affected This is a 
distinct advantage over other forms of spinal 
anaesthesia 1 hi h cannot be administered in 
severe ca es of lupotension It has been used 
with success in cases in which the svstolic pres 
sure as 7S without change throughout the 
pro edure 

Postpartum ha;morrhages arc less frequent 
The uterus contracts quicUv and llrmlv after 
delivery Pituitnn may be used without fear 
The anesthetized cervix offers little or no resist 
ance to the advancing head 
The cervix and perineum are protected to a 
greater extent from trauma and lacerations 
The amount of relaxation and elasticity of these 
parts when anxsthetized is amazing 


Cystoccles are not apt to be a postpartum coir 
plication The bladder spontaneously empties 
during delivery bccau e the sphincter is anis 
thctizcd 

\aginal cisarcans may be eliminated Tie 
cervix readily dilates or may be dilated manually 
with case 

The mortality and morbidity of olstelrical 
cases are reduced because shock to the mother 
and postpartum anxsthctic complications do not 
occur The child is offered greater protection 
becau c there is less trauma in forcible deliveries 
as a result of the relaxation of the soft paitsand 
because there is no absorption of toxins from 
narcotics or inhalation anxsthetics 
The disadvantages of intradural sacral anis- 
(hesia m obstetrics appear to be few and of little 
consequence The so called dry taps may be 
advanced as a disadvantage It 1 doubtful if 
such a condition really exists and may be attrib- 
uted more to inexperience than to any patho- 
logical condition Possible mjurj to the cauda 
cquma may be considered W hen such a com 
plication exists it is not infrequently traceable to 
a bungling technique or the use of large spma! 
puncture needles 

lerhaps one of the greatest disadvaata cs 
that can be attributed to this form of anxsthesia 
IS Its duration which is from 90 to 120 minutes 
Should the duration of the delivery exceed the 
time of the anxsthesia there is no reason why a 
second injection should not be given The dura 
tion of a second injection of the anxsthesia is 
invariably longer than the first 2 to 3 hours 
It IS hoped that our intentions wifl not bcmis 
interpreted or misconstrued ^\e do not wi h to 
imply that this is the ideal and only form of 
anxsthesia to be employed in obstetrics It is 
offered as being simpler quicker and 
efficient than caudal or sacral anxsthesia and as 
a method of relieving pain sufferin'^ and roi en 
m those unfortunate cases in which various 
forms of inhalation aiiTSlhesia would be detri 
mental to mother or child or both 

The indications in obstetrics for limited spmaJ 
anxsthesia in preference to inhalation anxsthesia 
are so logical and w ell founded that if the patient s 
welfare is to be considered aworkin knowle ge 
of this form of anxsthesia should be possesse 
by all obstetricians so that the dangers of mbata 
tion xnxsthesia in certain obstetrical cases ma 
be avoided and many useful lives saved 

There appears to be no w ell grounded or souna 
reason why inhalation anxsthesia shoiuo 
used in tuberculosis (6) acute j 

arrested cases In acute tuberculosis the co 
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tion IS invariably made worse to say nothing of 
the numerous pulmonary complications that may 
develop Not infrequently the chronic or arrested 
case IS converted into an acU\ e case To adminis 
ter any form of inhalation anesthesia to a patient 
suffering with acute or chronic bronchitis is to 
run the risk of fatal pneumonia 
Patients suffering with asthma or emphysema 
appear to be greatly relieacdwith the admimsira 
tion of spinal anesthesia Perhaps this is due in 
part or almost wholly to the effect of the cphed 
nne At anv rate the after effects of inhalation 
anesthesia should alwaas be borne in mind in 
this particular class of cases 
In cardiac conditions with decompensated 
hearts the cyanosis produced by the efforts of 
labor pains is relieaed at once Dyspnoea is 
lessened and the patients condition reUeaed m 
stantly If apnoea is present the patient is able 
to assume a reclining position without discom 
fort High spinal anesthesia rehea es these condi 
tions entirely 

In cases of eclampsia (24) and toaemias of 
pregnanca the kidneys arc not affected as with 
ether Suppression does not occur and elimma 
tion IS not affected The patient is not dcha 
drated There is no primary withholding of fluids 
at the time of delivery or secondara loss by aom 
iting as a result of inhalation anesthesia 
The acidosis (12) which is invariably present 
m this type of case is not increased but is often 
lessened because of the increased peristalsis and 
relaxation oC the sphincters Anv form of inhala 
tion anesthesia however will increase acidosis 
and should never be given when acetone or 
diacetic acid is present in the urine 
The renal elimination in nephntics (i) without 
eclamptic symptoms is not affected with spinal 
or sacral anesthesia It might be said that 
chloroform could be used with safety but we 
must not forget the cloudy swcUmg and fatty 
degeneration of the liver and kidneys and the 
effects thereof 4 or 5 days postpartum Some 
will say that nitrous oxide or ethylene could be 
used without harm Our experiments on animals 
invariably show that with these forms of anais 
thesia haimorrhage in the glomeruli is produced 
If pyelitis or pyelonephritis occurs at the time 
of labor or it either has recently been present the 
patient should not be subjected to the harmful 
possibilities of inhalation anTsthesia In fuUa 50 
per cent of the cases in which paehtis or pyelo 
nephritis is dormant or has subsided it will recut 
follow mg general narcosis 
Severe cases of hypiertcnsion call for this form 
of anaesthesia and not infrequently do we sec a 


permanert drop of from 10 to 20 points after its 
me By carrying the anesthetic higher in the 
canal a greater drop can be obtained if desired 

Diabetes is a serious complication at best 
and one not easily dealt with Spinal or sacral 
arutsthesia would appear to be the only safe 
guard in these cases 

In the anemias of pregnancy cither primary 
or pernicious better results are obtained with 
spinal anesthesia Ihcre is less hemorrhage at 
the time of delivery no vomiting or deha dralion 
and the blood chemistrv is not changed 

The patient with a short fat neck takes inhala 
tion anesthesia badly but docs not seem to mind 
spinal anesthesia On patients suffering with 
goiter ( 5) exophthalmic or toxic adenoma 
spinal or local anesthesia has little effect pro 
aided adrenalin is not used They invanablv take 
inhalation anesthesia badly and cardiac comph 
cations may cause it to be absolutclv contra 
indicated 

In cases of severe shock due to long tedious 
labor in which delivery has been attempted at 
home without success and the patient has then 
been brought to the hospital spinal anesthesia 
may be successfully used These patients grealla 
improve by the judicious and free use of cphed 
nne 

In prolonged and difijcult labor (23) in which 
the physician has reason to believe that delivery 
will take place without instrumental inter 
fcrence a rest period from pam may be produced 
aailh spinal anesthesia and the patierit permitted 
to regain some of her strength Not infrequently 
the rel ixution of the soft parts favors quick 
easy delivery 

An example of this may be shown m a prima 
para 3 hours in labor with the cervix dilated 3 
fingers A limited spinal anesthosu was given 
the cervix became soft and complctela dilated 
witlivn 20 minutes and offered Uttle or no resist 
ance to the oncoming head The child was 
delivered 48 minutes after the subarachnoid 
injection and the mother was perfectU at ease 
She suffered no pain and smiled as the head 
advanced over the perineum 

The ngid or spasmodic cervix is little affected 
withinha ationanxsthcsia Withspmalancesthesia 
the cervix quickly becomes soft and flabby and 
offers little or no resistance to the oncoming parts 
or IS cj^ily dilated by manual efforts The so 
called Bandl s ring or hour glass contraction is 
not relieved with a limited spinal anxsthesia If 
such a condition exists it will be necessary to 
carry the an'esthclic high enough in the spinal 
canal to an'csthetize the hvpogastnc plexus or 
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to the ninth dors'll vertebra If this is done the 
spasm and contraction are relieved much more 
readil> than with inhalation anesthesia Cases 
of cesarean section ruptured uteri or ruptured 
ectopics cal! for this form of anxsthesia not onlj 
for the greater protection it offers the mother and 
child but because it eliminates to a great extent 
postoperative distention or ileus Thesurgeonhas 
better working conditions There is less trauma 
to the abdominal wall no handling of intestines 
les bkedm" and a shorter conv alescense 

Forceps are apparentlj applied with greater 
ease and extraction accomplished with less 
effort The amount of relaxation and elasticity 
in th anxslheti/cd perineum is almost incrcdi 
ble If the cervix is not fullv dilated it maj be 
manuallv dilated with little or no effort The co- 
operation if the mother an<l normil uterine 
contractions assi t matcrialK m the dehverj 
There is les trauma to the child and lacerations 
are less apt to occur \\ hen KicHands are use I in 
retriposui ns an 1 the position is corrected 
d Uverv ma> take place \ithout further instru 
mental aid 

\crbi n ma> be performed with greater ease 
The relaxed soft parts jermit the insertion of 
Urge hand without anv difFtcuUv I here is no 
shock to the mother Ictanic contractions mav 
be rel eved bv carrvmg the anxsihetic higher as 
alread\ explained 

In breech presentation (15) spcciallv in old 
or joung primipara; the fate of the child i 
better Bro en arms an I legs are I ss apt to 
result and deliver) can be performel with less 
effort 

e wish to emj hasizc the softness anil lack of 
resistan e of the cervix an 1 the extreme elasticity 
of the perineum fic}) becau e it is aim )St incon 
ceivable until it is wilnes ed Slight digital 
pressure upon the posteri ir f urchillc of the 
vaginal wall p rmil dilatation four or five times 
the normal si e 1 ituitrin mav be used safelv if it 
is given :o minute after the spinal anTSthetic 
provided obstetrical judgment is used 

The onlv entra in hcation that would app ar 
to this form of anesthesia woul I seem to be 
normal dehvcrv in multipar® becau e these 
cases u uallv mav be carried through comfort 
abl\ without deep narcosis 

The question ill naturally an c as to whether 
a 40 per cent novocain olution introduced into 
the subarachn id space will cause irritation 
This does not occur Before this solution was used 
m humans 6 dogs were injected and seconrlary 
taps made 6 hours later Ihe cell count was no 
greater than when a 10 per cent novocain solu 


tion was used In fact fewer cells were observed 
than when a 5 per cent cocam or stovaine solu 
tion was introduced into the dural sac The 
lack of intradural irritation may be attributed 
to the fact that the solution remains m a small 
and dependent portion of the dural sac Its 
contact IS limited to not more than i inch of the 
extreme tip of the canal as shown by \ ra)-s 
(Fig 14) or the lack of irritation may be explained 
in that novocain itself is not irritatin to deb 
cate membranes The instillation of pure novo 
cam crystals on the human cornea was found to 
produce little or no irritation I owdered novocain 
was applied to the cornea of animals 6 limes in 
one day and no visible inflammatory reaction was 
produced The postanasthetic aspects of the 
patient have been no different than when a 
10 per cent solution was used Risacher and 
Waltz have used a 50 per cent solution with no 
deleterious results 

Since the introduction of starch paste as a con 
troUablc feature in spinal anxsthesia several 
inquiries as to the olubihty of starch or gliadm 
have been received and hkewi c as to whether 
or not the glndm mi"hi act as a forei n body 
I his can be answered in the negative Gliadinia 
extracted from wheal starch through triple 500 
mesh silk and rendered soluble before it is 
added to the anxstlictic solution A detailed 
description of the technique of rendenn it 
soluble and the method employed to prevent fer 
mentation would be too long to include m the 
present paper W hen the starch paste v as u ed 
before gliadin was emploved there were frequent 
variations in the viscosilv of the solution and 
suspension could not be maintained for more than 
o minutes With gliadm we arc now able to 
prevent di semination m the spinal fluid for over 

hours The amount of v iscositv 1 constant and 
reliable and there is no tendenev to variation 
The solution will not ferment as sometimes hap- 
pens \ Uh the starch paste It appears to be 
permanent and mav be kept for at least i year 
without deterioration \\c do not knov hov 
much longer it can be kept 

The hlood pressure is not affected becau e 
noneof the v asomotor constrictors 1 anmstlietized 
The vasomotors are thrown out from the corn 
with tlic spinal nerves from the second dorsal 
to and including the first lumbar and to those 
familiar with spinal anmsthesia it is well known 
that the. blood pressure drops in direct ratio to 
the intensity plus the number of vasomotor con 
stnetors anxsthetizcd Stovaine cau cs tue 
greatest reaction novocain the least With con 
troUablc spinal anesthesia we arc able to limit 
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the upward extent of the solution to any desired 
height m the spinal canal b\ regulating the 
degree of the Trendelenburg position employed 
as measured by the tiltometer plus the amount of 
the expansion of the solution which is obtained 
by mixing it with the spinal fluid Tour cubic 
centimeters of spinal fluid mixed with a solution 
will anesthetize the lumbar nerxes ind produce 
anfcsthesia of the perineum and legs 6 cubic 
cenUmeiets to the tenth dorsal segment anaes 
thetizing the abdomen to the umbilicus Eight 
cubic centimeters will carry the solution to the 
seventh dorsal segment producing anTSthesia 
to the costal margin the highest anxslhesia 
required for abdominal worl only anaisthetizing 
half of the vasomotor constrictors Epbedrinc 
employed m an amount proportionate to the 
height of anasthcsia will stabilize the blood pres 
sure In sacral anesthesia no ephedrme is neces 
sary and it is only used as a safe guard in case 
the patient should assume a position permuting 
the aiuESthesia to extend upward When anxs 
thesia of the lumbar nerves miUigrams to the 
tenth dorsal 50 milligrams and to the sixth or 
seventh dorsal 6^ milligrams will at all times 
absolutclj stabilize the blood pressure 
Ephedrme is superior to suprarenalm in mam 
taming the blood pressure because its duration 
may be depended upon for a or 3 hours or until 
the anesthetic his become absorbed and dim 
mated whereas the effects of suprarenalm on the 
vasomoiors will not last more than from 15 to 
20 minutes and must then be repeated 

The dreaded drop m blood pressure docs not 
occur ( o) Dr> wounds are not observed 
There IS as much bleeding as with inhalation 
anaesthesia Respirator) and cardiac embar 
rassment does not occur During delivery it is 
not necis ary to administer stimulants Saline 
teams arc eliminated If the technique as to the 
position of the patient the amount of expansion 
of the fluid and the use of ephedrme is observed 
the patient may be carried through without the 
slightest drop in blood pressure (Fig 13) Not 
infrequently does the blood pressure rise 10 20 
or 30 points 

Braun says that suprartnalm made local 
anTstliesia possible That being so ephedrme 
has contributed much to the safety of spinal 
anxslhcsia (rd) When the blood pre sure is 
maintained pallor and cold sweats do not occur 
N ausca and \ omiling are cither grea tly diminished 
or eliminated I he«e facts alone make the opera 
tor more at ease and the patient much more com 
fortablc One author graphically states that the 
blood <^cttlcs to the dependent parts of the body 


when spinal an'usthcsia is used and that the radial 
pulse has no clinical significance because of the 
relaxed condition of the arterioles and because 
the impulse of the heart beat 15 not earned to 
the wrist (14) mother words the patient is pulse 
less If Babcock (3) or Boy d (4) who together hav e 
administered spinal anxsthetics 47 000 limes 
saw a patient in a pulseless condition they would 
be greatly alarmed To the inexperienced or to 
the one using spinal anxsthesia for the first time 
it would undoubtedly give such a fright that 
he would permanently abandon it 

A report of several cases of controllable spinal 
an®sthesia fay operators in various parts of the 
country unknown to each other and manv of 
them personallv unknown to the authors who 
have used this form of anesthesia mdepcndentlv 
would seem to be more convincing than words 
Table I deals only with the heretofore dreaded 
complications of spinal ana-sthesia 

SOVIUtRX 

In conclusion we do not wish to insinuate that 
spinal conduction or local anaesthesia should 
always be employed but past experiences have 
taught us that with their use we do not encounter 
the troublesome postoperative ancesthctic after 
effects such as nausea vomiting gas distention 
ileus acidosis pneumonia and innumerable other 
complications which are directh caused bv m 
halation anceslhesia The primary mortality is 
undoubtedly less whereas the secondary mor 
tahty (8) or in other words the mortalities that 
occur from one day to one week following oper 
ation and which are due directly to inhalation 
narcosi'5 are practically ml Morbidity is reduced 
to a minimum Since spinal aniesthesia has been 
developed to the point of safety which it now 
enjoys the technique of induction has been so 
perfected that with thc'^e anesthetics we are 
able to perform any operation upon the human 
body with greater facility and offer better pro 
lection to the patient Today patients arc not to 
be classed w itn those of a decade ago Fhev hav e 
been educated and enhghtencd not only as to 
anasthetics but as to obstetrics urgery and 
mc<iical procedures in general through public 
health movements societies and the press 
Fheir knowledge must be respected Therefore 
we should perfect ourselves in the technique of 
spinal conduction and local ano-sthesia ‘'o as to 
be able to meet the demands of the public 

For the development of this anTSthesia in the 
future we will have to look chiefly to the younger 
men Twonlv years ago spinal and local ancs 
thetics were rarely used Today they are rather 



726 


SUrGEFl GlNECOLOGl AND OBSTLTI ICS 


popular and ire being more and more generiUj 
used Spinal conduction and local anxsthcsia 
will undoubtedly increase in popularilj in the 
next 10 years 
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IHF niPORl/^CC or r\KL\ TRACHEOTOiAH 

H WILIIXMII IRIOirxU AID Cllv lan 0 no 

Th Cl I dCI 


T PACHE0T0M\ IS t Hord yyhich has long 
been associate 1 m our minds with exhaus 
tion pneumonia cardiacfailurc and death 
This association i we feci unwarranted and is 
due to the fact that m the rare case in yyhich the 
operation i necess-irv the results are unfayor 
able because operation is usually deferred too 
long rather than because of any intrinsic fault m 
the operation itself When performed earlj 
tracheotomy is very much more e/Iectiae as a 
strength conscrying and lifesaving measure 
than when it 1 u ed as a last resort 
One of the most yaluable uses of tracheotomy 
IS to reheye hrjngeal obstruction which may 
follow an operation on the thyroid gland anditis 
to this type of case that we have particular 
reference m this paper The obstruction in such 


“i case may be due to bilateral abdiictorparal>sis 
cither temporary or permanent when the yocal 
cords arc approximated in the midline or it may 
be due to cedenn of the larynx or to deep cervical 
haemorrhage Other conditions which sometunes 
necessitate tracheotomy are carcinoma of the 
larynx and of the thvroid and deep ceryicalm 
fections 

The obstruction may occur during operation 
or at any time after it but it almost ne er 
occurs after more than 6o hours W hen 
lion occurs during operation it is generally due 
to posture and to traction on the gland If tba 
IS the case it \ ill clear up \ery shortly vpon 
relief of the causatne factor Jn the rare case 
in y hich obstruction deyelops months or yea 
after operation it is due to inyolyement of 
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recurrent laryngeal ncr\c m the scar tissue and m 
such cases the prognosis is ver> poor 
The characteristic sign of nearly all types of 
laryngeal obstruction IS inspiratory stridor y\hich 
IS more pronounced when the patient is sleeping 
If It IS of any considerable degree the patient 
complains of difficulty in getting sufficient air and 
uses the accessory muscles of respiration The 
facies is anxious and often large doses of morphine 
fail to induce sleep Tachycardia and u-eal ness 
of the pulse may appear early but generally they 
are late symptoms especially in a calm patient 
with some reserve strength Cy anosis is generally 
of serious significance and except in cases in 
which an almost complete obstruction develops 
quickly It IS an indication that the partial ob 
struction has been present for a considerable 
length of time and that relief should have been 
given earlier A strong voice vhich however is 
monotomc, is often present and may be mislead 
mg Examination of the larynx will gcnerallv 
re\ eal the cause the obstruction If it is due to 
bilateral abductor paraly sis the cords will be seen 
to be approximated in the midline 
The complaint of the patient is the most impor 
tant indication for a tracheotomy A slight ob 
struction which is borne y\ith ease by most 
patients may be a serious burden to a very weak 
and nervous one If the cords arc seen to be 
fixed in the midline a tracheotomy should be per 
formed at once If the obstruction is of shcht 
degree and if there is some space between the 
cords it 15 )usufiable to defer the operation for 
several hours in the hope that it w ill not be neces- 
sary In this connection however it should be 
emphasized that delay is especially dangerous if 
the patient has htte rcserye strength If there 
IS any doubt it is much safer to perform the 
tracheotomy as the tendency is for laryngeal 
obstruction to increase once it has developed to 
anydegree This tendency toincreaseisaccounted 
for by the increasing congestion and cedtma 
Many cases may clear up by the use of an oxv 
gen tent but they shoald be watched aery closely 
and if any signs of an early exhaustion are pres 
ent an immediate tracheotomy should be done 
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One of the fundamentals of present day surgery 
IS to conserve the strength of the patient and it 
is just this which early tracheotomy does for 
when the operation is performed early the gen 
cral condition of the patient has not become im 
paired by a long fight for sufficient oxygen the 
mental condition is clear and the patient is able 
to CO operate tlie cough reflexes art pre'^ent and 
are not deadened by fatigue and by large amounts 
of morphine and there is also a minimum of 
mucus m the bronchi Another advantage ib that 
the operation can be better and more safely per 
formed since great haste is unnecessary 

In contrast to this is the picture seen when 
tracheotomy is performed late The patient is 
exhausted and often cyanotic and the pulse is 
weak the bronchi are full of mucus and the 
patient is unable to cough after the tracheotomy 
has been performed Not infrequently so much 
morphine has been administered that artificial 
respiration is necessary after operation There 
IS considerable evidence to show that a long con 
tmued laryngeal obstruction predisposes to mas 
si\e pulmonary atelectasis The operation is 
technically more difficult since it must often be 
done in haste and because the patient is unable 
to cooperate Moreover respiration not infre 
qucntly ceases entirely as soon as the neck is 
extended to expose the trachea 

The one objection to early tracheotomy is that 
occasionallv the operation may be performed un 
necessarily However this is rarely the case for 
as we said before the tendency is for laryngeal 
obstruction to increase and even should trache 
olomy be performed unnecessarily very little 
harm will have been done The tube can be re 
moved m several hours and the opening closed 
while the time necessary for the wound to heal 
will be but httlt prolonged On the other hand in 
the rare cases in which the operation appears to 
be indicated and the tracheotomy is postponed 
m the hope that it w lU be unnecessary the mor 
Lidity and mortality are greatly increased 

In a subsequent communication the technique 
of tracheotomy and the after care of the patient 
will be described 
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CHKOMC SUIIDUI \L IH;M\T 0 M\ 

C hronic subdural h'T.mjtoma IS in 
intncrannl le ion clostl) simulating 
a neopla m in its manifestation Usu 
allv It IS the direct result of a held injure il 
though in the mijontv ot ci e i hi tore of 
trauma is diflitult to tluit 
^\lth the iJeent of the mechanic il tri 
eehich dee eloped the fi t tram the motor c ir 
and the aeroplane traumatic bur>,,crv his left 
the hands of the in lu trial surj.tan md Ins 
become more a part ol the eeork of the gcntril 
surgeon ancl the generil praetitinier Head 
injuries either tri lures ot the skull or con 
cussion deman I inimtdi ite ittention often 
necessitating h jut ilization and arc cla sihed 
as emergcnui lloeeeeer the sequcl'c ol 
such injurie oKen require more earcful sludj 
and consider ition 

Chronic subdural himatomi mav manifest 
itself at anj time from 5 Meeks to 10 months 
subsequent to the aeadent and its onset is so 
insidious and its jmptoms so protean that it 
IS difficult to distinguish it from intracranial 
neoplasm Manj times the sjmptoms are 
mereh those of increased intracramal pressure 


\Mthout localizing signs and coma maj super 
\enc to complicate the clinical picture 

Chrome subdural himatoma i now hem 
observed more frequently and is being oper 
ated on in the early stages with etcellent re 
suits Sometimes the history is baffling and 
on casual examination a deep seated intra 
cranial neoplasm mav appear to be present 
A careful history and thorough examination 
should elicit (i) a history of head injury 
cither slight or severe followed by an interval 
free from symptoms and the insidious devel 
opment of increased intracranial pressure (:) 
papillocilema or a field defect and (3) sensory 
or motor impairment which might indicate 
the site of the lesion If the site of the lesion 
has been detcrmincrl exploratory craniotomy 
1 indicated and the hxmatoma can be re 
moved completely Certain writers consider 
the advi ability of drainage but stati tic 
show that comjiletc closure is just as success 
ful and avoid the added danger of secondary 
infection 

I romasurgical standpoint chronic subdural 
hxmatomais spectacular Itsprcsence i sIoHI 
liedba apigmentedovcrhingdurawhich onin 
asion rcacalswhat appears to be anorf^anized 

bloo I clot in the subdunl space howtaer 
It differs from pachy mcningiti hamorrhanca 
interna in that its surface has not the laim 

nateel appearance so charactensticofthiscon 

dition On palpation it usually fluctuate 
and withm the capsule there is fluid of differ 
ent color and consistency depending on the 
duration of the le lon \\hen aspirated thi 
fluid resembles bile and after the cavity has 
been evacuated the capsule can be stripp^ 

away from the undcriymgpiaarachnoidleav 
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ing normal appearing compressed cortex be 
neath 

Pathological!) the lesion is an organized 
blood clot v.hose center has liquetied and 
%vhose capsule shows fibrous organization 
interspersed with mesothelial cells whidi Imvc 
invaded it ostensibly from the meninges 
These mesothelial cells ha\ e been classitied as 
a part of the reticulo endothelial system of 
cells and closely allied to the Kupffer cells of 
the liver while the fluid contained within the 
h'ematoma corresponds to biU\ erdm and bih 
rubm resulting from the reaction of the meso 
thelial cells on the h'emoglobin contained 
w ithin the structure Virchow s classic dc 
scriptionolthe lesion m 1857 has continued to 
remain outstanding and his conception of the 
ttvologv and the relation to the surrounding 
tissues remains undisputed 
Because of the uncqui\ocally successful 
results of operative procedures in cases of 
chronic subdural hxmatoma such a lesion 
should be considered as a possibility in the 
difiercntwl diagnosis of intracramal compli 
cation WmcircLL McK CrAio 

COm^ULSIONS 

C ONVULSIONS have puzzled the wits 
of mtn for ages Thc> ma> be associ 
ated with certain diseases with in 
juries or with intoxication from drugs 
Urxmic convulsions from unnar> obstruction 
may be relieved b> surgical measures Care 
of expectant mothers maj do much to pre 
vent convulsions ansing from the toxxnua 
of pregnanc) and care during partuntion 
will do much to prevent injury to the child 
which maj lead to convulsions Neuro 
surger) has '^omctlung to offer for the rehef 
of convulsions associated with brain tumors 
abscesses and injuries There arc however 
certain convailsive seizures that defj treat 


ment or explanation These are referred to as 
* idiopathic and should mark the frontier of 
research on the problem of epilep v Vanous 
hypotheses with regard to the etiology have 
been applied to idiopathic convulsions one 
of which is heredit) It has been inferred 
that natural phenomena explain such mam 
festations inasmuch as some animals (the 
opossum and certain beetles) display similar 
behavior in defense P&> chogenesis has been 
used as an explanation as well as unknown 
toxic agents supposed to arise in the course 
of metabolism The endocrine glands have 
been su'^pected There ma> be elements of 
truth in all hypotheses but from them there 
is> little to offer the patient The etiolog) is 
elusive and obscure 

Certain clinical and experimental observa 
tions of the last decade or two may throw 
light on the problem Dandy has demon 
strated on dogs that injury to the motor cor 
tex lowers the threshold for the production of 
convulsions To produce seizures m dogs so 
injured onl> from one third to one seventh of 
the dose of ab inthe vv as necessar> as com 
pared with normal ammals used as controls 
From Dandy ^ work it might be implied that 
injur> to the motor cortex is probabl) fun 
damcntal in the can've of com ulsions 

It has been found that convulsions may be 
induced when the blood sugar is reduced to 
alow !evc! b> an overdose of insulin Wilder 
Alien and Robertson report the case of i 
man who became unconscious when he be 
came hungry If he was not relieved bv the 
ingestion of sugar or i andy conv ulsions 
developed The blood sugar was extremely 
low during unconsaousness He became 
progressav cl> weaker and died \t necropsv 
It was found that carcinoma of the i^^lands of 
Langerhans h id metastasized to the liv er and 
Ijmph nodes Extracts of the metastatic 
growths injected intravenously into a rabbit 
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caused marked reduction jn its blood sugar 
In another case a joung slender rapidl> 
growing high school girl for cosmetic and 
atliletic purposes abstained from eating a 
sufficient amount of food and light comul 
sions developed when she awakened in the 
morning The blood sugar was low "^he 
was given a lump of sugar each morning on 
awakening together with sufficient food dur 
ing the da> and the convulsions dibappeartd 

There are various ways in which diet has 
been regarded as a fa tor m health and dis 
ease The importance of the ketogemc diet 
for the relief of convulsive seizures e peaally 
in childhood is attracting much attention 
B(.n ben a disease of the nervous s.>slcm 
seems delinitelv traceable to dietary dcfi 
ciencj Pellagra and pernicious an-cmia both 
diseases in which the nervous system may be 
affected have been regarded as dchcicncv 
diseases thev re pond somewhat to dietary 
treatment 1 rom the standpoint of diet 
probably no observations art more signihcant 
than those of Hughes who reports a disorder 
of the nervous system inv ariably produced in 
young pigs by a diet free from vitamine \ 
The svndrome consists thieflv of ataxia 
blindness panlvsi and convulsions Only 
partial recovery takes place when the diet is 
correcte 1 

Hughes work suggests the effect on the 
brain of the fetus it the mother do s not get 


enough of vitamine A by reason of the season 
locality capriciousness ot appetite or hyper 
cmcsis gravidarum But tv en if the cbld fares 
well before birth and is not injured at birth 
m early childhood his brain may have to 
endure for various reasons the insult of 
improper food and through hfe suffer the 
defect Thom found that convulsive seizures 
began before the age of four in 51 per cent of 
epileptic casts He quotes from Elhot who 
found that fewer convulsions developed in 
cas s of rickets treated early than in those 
untreated 

In summarizing it may be said that idio 
pathic epilepsy is probably due to injury to 
the brain which enables smaller insultin 
agents to induce convail&ions Injury prob 
ably occurs early in life and must be insidious 
and obscure to cscapt detection In thch ht 
of recent work on vitamine defiaency the 
h alih of expectant mothers and the food of 
children should be given every consideration 
to prevent the type of injury to the brain 
that never can be repaired 
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MASTER SURGEONS OF AMERICA 


ABNER WELLBORN CALHOUN' 

I T IS altogether fitting and proper that the memorj of Dr Calhoun should be 
enshrined m the Abner W Calhoun lectureship foundation His achieve 
ments as citizen soldier ph>sician and teacher constitute a distinguished 
chapter in the chronicles of the history ot this great state and add luster to the 
records o! many other notable accomplishments of which \ ou are justly proud 
Dr Calhoun was fortunate in his parentage and the guidance thus bestowed 
and the register of the events of his life portrays the unfolding and development 
of his sterling character and his rcsoUe to do the work m hand with scrupulous 
and unaffected digmt> freely and justly 
Introduced b> his father to the study of medicine he matriculated m the 
Jefferson Medical College of Philadelphia and was graduated as the honor man 
of his class well nigh 6o years ago Lspeaallv interested m the study of anatom> 
m his student da>s he continued that interest when he went abroad shortlj 
after his graduation Attracted b> the eminence of Hertc) he spent all a\ nlable 
hours m his dissecting room where indeed for a time he was his prosecutor 
During this period he was offered the chair of anatomy m the Atlanta Medical 
College How better could he have laid the foundation for his future career as a 
notable exponent of one department of special surgcr> wherein he was destined 
to attain a prominent place thm by acquiring proficiency m this important 
fundamental branch of the medical sacnces 
Doubtless influenced bv his father he realized the necessitv of gaining spe 
ciahzed knowledge and experience in ophthalmology and otolaryngology and 
with characteristic energy and ambition sought and obtained in'^truction m the 
clinics of the masters of those days in these departments of medical and surgical 
work 

Fully and admirably equipped he returned to his own home and was elected 
professor of ophthalmology and otolaryngology in the Atlanta Medical College 
of which his father had been one of the founders He continued with praise 
worthy ability to fulfill the duties ol this distinguished post until the day of his 
death serving not alone as teacher but as administrator and m all the wavs 
he was able admirably strove for its development and improvement 
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His succe s \\ as immediate and there gathered about him an extensive clientele 
the most extensive this Southland has ever known From far and wide his pa 
tients came seeking the help of his clinical and his opcrativ t skill and no one nch 
or poor sought this benefit in vain 

His commandimj presence his distinguished personahtj his utter friendliness 
his hi^h ideals his balanced judgment his untiring cnerj.j his manual dextentj 
— the e were the assets of this gifted man pent with line hbcralitj for the 
adv antage of his adorm^ patients and of his admiring students 
Hi was the hand which restored to countless hundreds the priceless heritage 
of ight He liv ed his life abiindantlv Of him it may be said as it has been said 
of mother great phvsiaan theverv name of him was Victory 
Deeply concerned with the obligations and re jionsibilities of medical and sur 
gical practice he none the le s found time to accept and faithfullv to perform the 
dutie which pertain to organized mctlicinc to teach to the eminent satisfac 
tion of his students to contribute liberally and clhciently to the literature of the 
Department of Medicine and Surgery he so well adorned to engage cffectiv ely in 
public affair and to be an outstanding citizen imbued with the spirit of civic 
righteousness and of business rectitude 
He was a great phvsician and a great gentleman He belonged to that rare 
group of men who tind hidden joy in every perfect erv ice and who give fine ex 
ample of the conduct of the higher life 
In my early davs long ago itwasmv pnvilegc to visit Dr Calhoun Ihiswas 
ahappy circumstance in m> life The impressions then gamed have never failed 
I am honored in the opportunity of paying him tribute albeit inadequately 
framed and spoken but I pay it reverently and m that reverence I know you 
join 

I quote some recently published lines somewhat altered m their relations and 
vet appropriate 
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THE SURGEON’S LIBRARY 

OLD MASTERPIDCCS IN SURGEKY 


By alfped nrowv MD 


THE SUCCCNTURI \TUS AN\TOMICUS OF 
PIETER PAAW 

T IIC mystical supetstitvoiv that the braia is the 
home of the human jnind and soul has been 
handeddownsmcethcdawnoftime E\idencco! 
this belief is found in the shuU shoMing healed tre 
phvne openings v,hich have been found in prehistoric 
burial places in manj lands the widely separated 
countries from Peru to France and Japan to Portugal 
showing the general prevalence of the idea Naturally 
we cannot be positive that these early skull operations 
hod to do with such a belief but if wc start from the 
premise that this was the idea of the early trephining 
operations of which we have knowledge and reason 
from this it setms fair to assume that they were 
performed for some abnormality that had to do with 
the psychic rather than the phvsicil side of the 
patient Broca suggested that in addition to the 
superstition that the ego resides in the brain there 
was also a religious clement m the operation so that 
It partook of the nature of a religious ceremony The 
patient whenandl£Keteco^eted became exalted to 
the status of a holy individual Later demonology 
appeared and played its part in human philosophy 
\.n insane man was presumed to be possessed of 
devils which had thtir dwelling place in the brain 
\gam the trephine cam< into use as a means of Jiber 
ating devils These % atious theories called attention 
to the brain as the most important clement in the 
human make up 

Such a condition of affairs brought the diseases 
md injuries of the skull and brim into a position of 
great importance and mide them a most alluring 
subject for the surgeon who happened to be some 
what philosophically mclincd Hippocrates devoted 
himself to this specialty of mcdicmc and left his 
treatise on Injuries 0/ Ihe Head m which however 
is shown by the title he confines himself to trauma 
alone After Hippocrates nearly eicrj surgeon who 
svtolc anything it ill had something to say on the 
subject of head injuries but little new was offered 
until Berenganus published his treatise in 1518 
Pieter Paaw was born m kmstetdam in 1564 and 
took up the study of medicine when he was only r6 
stars of age beginning at the University of Leyden 
Upon the completion of his course he took np post 
graduate work in the famous schools at Pans 
Orleans I ostock and 1 adua until he was called 
back to \mstcrdim by the illness of his father At 
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these various schools be came in contact with many 
of the great men of the day Ilcurnius Bontius 
Justus Lipsius Dodencus Btusexus and 1 ibncius 
of Acquapendente By the time be reached Pans he 
had evidently made up his mind to devote himself to 
anatomy as his mam objective for he continued that 
study both in Rostock where he gamed his doctorate 
m his twenty third year and m Padua 

Upon his return to Holland he became the pro 
fessor of anatomy and Botany at the Univer ity of 
I eyden Holland lagged behind the other countries 
that Paaw had visited m that anatomy was still con 
sidcrcd os a theoretical subject and part of philo 
sophic medicine Paaw evidently changed the cus 
tom for we find that in 1597 the University built an 
anatomical theater and the following year the govern 
ment of Holland granted to the professor of anatomy 
the right to dissect the human body Of this privi 
lege Paaw took advantage and in 2 vtars dissected 
60 human and many animal bodies 

Though Paaw s writing was largely along the line 
of anatomy and his principal worl a 
anatomtcec First Fruits 0/ Auafomy Conccrum Ih 
Bones of the Human Body in 1615 and bis re editing 
of the epitome of \esalms m :6i8 were purely 
anatomical he did apply bis anatomical research to 
the subject of fracture of the skull and publishi d his 
book on the subject in 1618 Jle bases this iiork on 
Hippocrates U oimds of the Head and the first four 
chapters of the eighth book of Aurehuy Cornelius 
Ccisus upon the diseases and injuries of the bones 
and joints 

In this work Paaw has applied his knowledge of 
anatomy both normal and abnormal to explain the 
discises of which Uippocratcs and Cclsus write and 
adds bis own commentaries m correction of errors 
where he thinks it necessary The most striking 
part of the book is the collection of copper plates 
which he uses to illustrate the various forms of lesion 
of the skull and the instruments used in cranial sur 
g ry These ate evidently the work of a master en 
grawr for they are beautifully done and due 
evidently to Paaw s car ful direction are m great 
measure correct 

It would hardly be fair to dismiss the Succciilurta 
ttts Amtomteus without calling attention to the cop 
per plate portrait of the author which shows him as a 
typical Hollander n ckruff and all who may have 
posed for one of the heads in a painting bv Rem 
brandt or Frans Hals 
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SURGERY GYNECOLOGY AND OBSTETRICS 


RE\'IEWS or NEW BOOKS 


E \ ERY student of medicine must at frequent in 
t rvals become aware of the fact that there is a 
relati e]> larg group of patients ^ ho complain 
of dispeptic svmptoms not tjpically ulcer or gall 
blad 1 r n type but equally d stress ganddisabli g 
Th laboratory methods of diagnosis Her little 
d ag ost c ass ta c Many of these patients ha\c 
be s bj ct d to a cholccvstectomj or tnappenke 
tom\ ad ot a f cas s the symptoms ha\c re 
m in d unabated and not infrequently ha\c been 
gg avated Th st u fo tunatc patients are usually 
t rm d n ura th ni s and ar cast loose to fall 
nto the ha d of ome cult or what is even worse 
into the hands of an unscrupulous surg on ho 
b g s a sc s of operations which ar planned 
without r ason or co scienc The fault must be 
la d at the doorstep of the m dical prof ssion be 
caus of th lack, of interest a d perhap lack of 
p St ki g and jud cious study of the gaslro 
intestinal tract The duod num of which so littl s 
k 0 n hash almost uniformly conceded to have 
but one noteworthy disease z ulcer From l me 
to time peril tat les to the contrary h ac found 
their way into th liter turo but it seems th t th r 
importa c h s ot be n heeded by the p of ssion 
^om \ea sago the re le er b came inter sted n 
the study of d odcnal obst uction and allied condi 
li s d It therefor most gratifying for him to 
be allowed to pass j dgment on the recent tra sla 
tion by Qu of th 1 ttlc monograph on the duo 
d um by Duval and hi associate What s d 
of duodenal compress 0 t diagnosis symptoms 
and trt tme t can be hcartilv subsc bed to Fur 
th mo e the authors dcs ption of Essential 
and Stenosing Per duodenitis is ecu ate and 
pertine tad mu t be consid red senou 1> by the 
prof s on Their descript on of the d formed 
duodenum due to adh s ons yyhich enmesh it ts most 
int r sti g d conforms to the reviewtrs opinion 
Th symptoms arc not pathognomonic but sugg s 
t e It finally b com s the task of th roentg nolo 
gist to conf rm the d agnosis There is no qucsli n 
but that th oentgcnol gic 1 studies of the gastro 
mt sti 1 tract must be co ducted w th intcllig nee 
d merest and ot as a stereotype procedure 
g ound out ass by a technician and hastily 
nt rpr ted b\ the roentge ologist ho s s o e 
th ng a d th nks of anoth r So long as such stud cs 
co ti u no ad ancement i ill be made The 
authors lay great str ss upon carefully conducted 
roentgenological studies of th duodenum special 
care being used to observe its size shape position in 
relation to the stomach Us emptying time r yers 
penstals contour \ ith character of the deformity 
and the 1 kc From these obs r aliens they haye 
be n able in many instances to differentiate ntnns c 
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disease of the duodenum from periduodenal adhe 
sions and band causing compression and dcforimly 
wnth stasis ^ 

This small work is intensely interesting and should 
be read by every practitioner of medeme In no 
single small y olumc can so much startling and valu 
able information be found information which i of 
vital importance to the practit oner The authors 
descry much credit for presenting their obsena 
tions to the profession and honor is due to Quam for 
placing in our hands an cacellcnt translat on of a 
much needed work JoipjAWofes 

T HIS small manual of surg cal anatomy’ bv 
Whittaker is a w 11 printed teat illustrated with 
some yhat over a hundred well chosen d agrams and 
dra ing 

While It is not so extensive as many books of a 
similar nature its br VTty results rather from careful 
phrasing than from omission of important subject 
matter One gains the impr ssion th t the book 
r pr sents a competent tcacbe selection of essen 
tial anatom cal data culled from years of e penence 
The subject matter is taken up m the traditioDal 
English form a d one can recognize the i fi eoce 
of Cunningham on almost every page The book is 
hardly one for the bogi ning med cal student but 
can Ik sincerely recommend d to the surgeon and 
clinical teacher M c u L Mason 


'T^HIS small volume on postmortem appearances 
A vasv ritten by Dr Joan M Ross seniorass sta t 
pathologist to the Ro\ al Free Hospital and lecturer 
m pathology in the London School of Medici e for 
Women Ihc author s object was to describe the 
chief anatomical changes found in the commoner 
d seascs but it as not intended that this d sc ip- 
tion should tak the pi ce of practic 1 eapene ce 
The general practitio er who may be called upon 
to make an occasional autopsy w II fi d it a useful 
gu dc as to what h should look for Andthest dent 
who habitually c suits t in the postmortem room 
y ill be able to tell v ith the least po sible trouble 
\ h ihcr the case before him conforms to type or 
how It IS abnormal With these hm tat ons den 
nitely in m nd Dr Ross has produced a book that 
will be useful to those for whom it is i tended 
In an introductory chapter the author discusses 
the characteristic appearances after death from as 
phy la from syncope a dm coma the teehn que ot 
perf rmi g a postmortem c aminatio and the 
methods f preserving specimens for hi tological ex 
am nation a d for museum use 

Throughout the emaining sections of th volume 
a definite order is rather rigidly folio red First the 
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c’cternal appearances of the bod\ are desenbed As 
an example the following under Gastric Cara 
noma ma> be cited — External Appearances The 
bod> IS that of a man between 40 and 60 > ears of age 
There is ansmia with a >elIowish tinge of the skin 
sometimes )aundict maj be present Emaciation 
ma> be extreme There may be swelling of the 
ankles Secondar> nodules of gron tb may be present 
m the skm of the abdominal wall \fler such a 
brief summary of the more common external find 
mgs the internal appearances are considered by 
Systems of organs The lesions found in different 
diseases are named rather than described as for 
example cIoud> swelling fatt> degeneration infarc 
tion etc Inasmuch as the description of these con 
ditions can be readily found in the usual textbooks 
of pathology the brevity which this method permits 
IS probabK a gam m that it a\oids the confusion 


incident to too much detail At the end of the \ol 
ume are five appendices giving the average normal 
sizes and weights of organs the length and weight of 
a fetus at different stages of gestation the approxi 
mate weight of the organs of a newborn child the 
dates of ossification of the principal bones and the 
ages of eruption of the teeth 

This volume is pocket sized well bound and 
printed on good paper without gloss The typog 
raph> 18 clear and the headings of paragraphs arc so 
arranged that they readilj indicate the co ordina 
tion of the divisions of the subject being discussed 
This book will not be of any particular interest to 
one who has had an extensive experience in post 
mortem examinations but to those for whom it was 
primarily intended it will serve as a clear brief and 
on the whole accurate guide to the proper pferform 
ing of an autopsj J P Simonds 


BOOKS RECEIVED 


Books received are acknowledged in th s department 
and such acknowled ment must be regarded as a sufBc ent 
return for the courte y of the sender Selection will be 
made for revi w m the intere ts of out reade s and as space 
permits 

Biolooie und Patholooie des Weioes ein Handbvch 
DCS rRAUENiTEiM..xnn)E UVD Geburtshilpe Bv Jo ef 
Halban and Ludwi Seitz Lieferung 44 Berlin and 
\ienna Urban & Schwarzenberg igj8 
Prvciical Surgery of the Abdomen By George H 
Juilly M D Poreword b> W \\a>ne Babcocl MD 
Vols land 11 Ph ladelph a F A Davis Company 1028 
Preventive Medicine Bv Mark P Bovd M D 
MS C P H 3d ed rev Philadelphia and lomdon W B 
Saunders Company :g b 

\n Introduction to Experimental Pqaruvcolocv 
B> Torald SoUmann M D and Paul J Hanzlik M D 
Philadelph a and London W B Saunders Company 
ig S 

\ Text Book of Ervctcres and Dislocations 
Covering Their Pathology Diagnosis and Treat 
WENT B> Kello R Speed SB MD FACS zded 
enlarg d and rev Philadelphia Lea L Feb ger 1928 
Requisites and Methods in Surgery for the Use of 
Students House Surgeons and General Practi 
tioners By Charles U Cathcart CBE and J N 
Jackson Ha tley 0 B E Ldinburgh and London Oil er 
&.Bo>d 1928 

Bulletin or the N ational Research Counctl The 
Coroner and the Medical E am ner Issued under the 
\uspices of the Comnuttee on Med colegal Problems B> 
0 car T Schultz and E M Morgan A\ith a Supplement 
on Medical Testimony By E M Morgan ^^ashlngtoIl 
The National Research Council of The National Academy 
of Science 19 8 

Diseases of the Ear Nose and Tdroat Medical 
VND Surgical By Wendell Chn topher Ph Hips M D 
th ed rev Ph 1 delphia F A Da Company 192S 


Surgical Dugnosts in Tabular Outline for 
Students and Physicians By Dr A J Cemach 
Authorized Tran lation with Additions and Note By 
Edward L Bortz M D \\ ith an Int oductory Note Bv 
John B Deaver MD Philadelphia F A Davi 
CompaiA> 1928 

A Practical Medical Dictionary By Thomas 
Lathrop Stedman AM M D 10th ed rev New York 
William Wood &. Company 9 8 
International Clinics a Quarterly of Illustpated 
Clinical Lectures and Especi ally Prefared Origin al 
Articles on Treatment Medicine Surgery etc 
Edited by Henry W Cattell AM M D with the col 
laboration of others Vol in jgtli senes 19 8 Phila 
delphia and London J B Lippmcott Companv 1928 
Recent Advances m Surgery By W Henea e 
Ogijvie MA MD M Ch (Oxon) FRCS Eng 
Philadelphia P Blakiston s Son & Co 19 3 
A Text Book of Surgery for Students and Physi 
cians By \\ AAayne Babcock AM MD FACS 
PhUdelphia and London W B Saunders Companj 

Annals or Roentgenology a Series of Mono 
CRAPUW Atlasfs Edited b> James T Case MD \ol 
vu — UrologicalRoentgenoIo'^ ByHughH loun MD 
and Charles A AVaters MD New \ork Paul B 
Hoeber Inc 1928 

Sinus Thrombophlebitis Inflammatory Diseases 01 
TOE Venols Slnuses OF THE Dusv Maece Bv Alfred 
Braun M D New York Paul B Hoeber Inc 1928 
AN Index of Differential Diagnosis of Main 
Symptoms by Various Writers Edited by Herbert 

pench CBE (Military) M A M D (Oxon ) FRCP 
Ijnd 4th ed New Aork Wilham Wood fi. Companv 

Diacvosfische UVD tiicrapcuttsche Irrtuemer und 
DEREN yzRirupuNC CiiiRURGin Edited by Prof Dr J 
bchwalbe \ol ix Leipzi Georg Thieme 1928 



AMERICAN COLLEGE OF SURGEONS 


INAUGURAL ADDRESS 

I HI EVOLUTION 01 CLINICAL MEDICINE \ND SURGERY IN 
REI ^TION TO THE PRESERVATION OE HEALTH /\ND LIFE* 

n tRWKlIN H MARTI\ MD 1 *Fsro vT C c\ ^ III 


I IS1R()I)H-TI )N 

N O greater honor can come to a surgeon than 
to ha\ e conferred upon him the presidcnc) 
of the largest and one of the most inQuen 
tial surgical orgamrations of the world— the 
American College of burgeons M\ friends from 
the bottom of m> heart I thank, )ou for this dis 
imction though I must confess I consider m>self 
unwortha to occupa a position of such respon 
sibiUtv 

In m\ aJdresb I shall attempt to portra> the 
present eaolution of the art and science of medi 
cine and the part that our profession and the pub 
lie should have in guiding its successful progress 
I shall re\ leaa the efforts the American College of 
Surgeons has put forth and aaill I trust continue 
to put forth to aid progressia e co operation be 
tween the profession and the public m this im 
portant movement — the preset ation of health 
and the increased happmesb of humamlv 

II Tnr Americvn College OF SuROEoss 
Those who visualized the American College of 
burgeons organized it and haa e been responsible 
for Its administration realized from its inception 
that just to organize anotlact surgical association 
just one more academic societa was not a reason 
to warrant Us creation The College tojustif> its 
existence would have to assume the rcsponsibihlj 
of buildin„ for broader science for more worthj 
practice for interest in sustaining the traditions 
of the greatest profession and b> the example of 
Its Fellows and through open discussion impress 
upon the public the significance of saentific mcdi 
cine as the one authority qualified to mam 
tain the health and insure the wholesome living 
of all people 

III OuR Crefd 

It was a bold announcement — the declaration 
b\ the Founders of the College at its inception 
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that not onl> would the standard of surgerj b 
elevated but the public would be admitted into 
the confidence of the profession and the aid of the 
public solicited to accomplish the ambitious pro 
gram of the College Conservatism and conven 
tionahsm within and without the profession 
asked m astonishment Is it possible that this 
group of men is actuallv serious m advocating so 
re olutionarv a program? 

On this the fifteenth anniversary of the exist 
ence of the College I venture that the profession 
and the hit) m the United States and Canada are 
prepared to answer that quer> in the affirmative 
and to acknowledge that the American College of 
Surgeons i full) justified m assuming that Us 
leadership 1 reco nized not onlv as progressive 
but safe 

I\ The Authority of Scientific Medicine 
Amon^, the learned professions medicine has no 
equal in Ion evit> in contmuit) in idealit) m 
disinterested service and in accomplishments For 
twenty five centuries medicine exhibits a clear 
histor) Its spiritual and moral creed— the Hip 
pocratic Oath — announced at that earlv be m 
rung has been and is as fundamental in the guid 
ance of the true phvsician as the Sermon on the 
Mount (first uttered five hundred )ears later) in 
the guidance of the true Christian Spintuall) 
morally and scientilically m all civilized coun 
tncs scientific medicine IS outstandinj,!) the reco 
nized authority m the prevention and cure of 
disease Like the great relif'ions of the world it 
recognizes no geographical bounds but unlike the 
great religions it has no div ision of authority 
A recital of the long chain of distinguished men 
of medicine with many bnks centuries Ion re 
veals an unmistakable continuity To mention 
them indiv idually is to count the beads of a grea 

rosary one by one cachbeadajewelof rarewort 

and teauty It is a record of singular mteres 
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r\er> ph>siaan is assumtci to have a knowledge 
of this histor> but he should know it accuralel) 
and for protects e information the cultural educa 
tion of each person — man woman and child 
should include facts of medical hlstor^ 

V Wf Should Dimni 
lor centuries the ART of medicine was para 
mount This art w as based on records which rep 
resented careful stud> of diseases the effect of 
drugs and the performance of operations m dire 
emergencies onl\ Familiarity with the action of 
drugs was discovered and developed to an aston 
ishing degree of exactness and the proficienc> 
w ilh which the experienced practitioner influenced 
the different shades of diseases would excite the 
admiration of the skilled practitioner of our pres 
ent ultra scientific age Like a master musician 
the physician of >esterda> studied and knew his 
organ and no note was too subtle for him to re 
produce 

VI SciENiinc Medicinl 
The nineteenth centut> saw the development 
of the pure sciences Rapidl) these were absorbed 
b> the medical profession and now more than 
ever we may sa> that we practice the science 
as well as the art of medicine Long experience 
m recorded observation is not the onl> basis of our 
accomplishments but as well the mathematical 
certainties of pure science and its instruments of 
precision 

During tw ent> fiv c > cars I have had an unusual 
opportunity to ob erve the rapid changes m the 
dev elopment and practice of clinical medicine and 
surger) Besides the practice of surger> this ex 
penence was gained in five activities organizing 
and administering Surgerx Gtnecology and 
Obstetrics developing the Clinical Congress of 
Surgeons founding and conducting the American 
College of Surgeons responsibility of organizing 
the lay medical corps for serv ice m the Great War 
and reorganizing the Gorgas Institute of Tropical 
and Preventive Medicine In the development of 
these five important activities I have been inti 
matelj m touch with the profession and as an 
innocent bystander Ihav e accumulated knowledge 
and not a few notions about the present evolution 

It IS m> purpose this evening to review some 
notable events from a mass of material that has 
been sy stemTiJca}l> compiled and placed in monu 
script form whose reading would be interesting 
but whose presentation in an address would be 
appalling 

First and foremost aia. the scientific accomplish 
menls that havedefimtel> modified and controlled 
specific diseases and incontrovertibl) conserved 


life and health in a revolulionarv manner The 
work of Pasteur and its adoption by Lister in the 
development of antiseptic surger> the outstand 
mg pursuits of Koch in modif> mg tuberculosis 
the epoch making researches b> Behring Roux 
and Webs in controlling diphtheria the indefati 
gable labors of Ehrlich in furnishing a remed> for 
the spirochaetal di cases the achievements of 
Roentgen of Eberth in well nigh exterminating 
tvphoid fever the painstaking accomplishments 
of Bruce m sleeping sickness Ross and La\ eran in 
malaria our own Reed Finlav and Gorgas m 
\eIlow fever Banting m diabetes and the Dicks 
in scarlet fever These specitic accomplishments 
have resulted in saving more lives each vear than 
were lost in the Great War 

Vlf DeCLVERATIVE DlSEAbEi OF MIDDLE 

I iFE AND Old Age 

There are certain other diseases that reap a 
large death harv est and a much greater disability 
Though we have not a specific for each we have 
definite proof that may be modified or cured 
if discovered carU Ihese include the degener 
ative diseases insidiously begun in middle life and 
exaggerated in old age notable among them 
cancer with a mortality of 115 in every i 000 
deaths though if recognized early it may be 
cured heart disease that makes its deadly swath 
in individuals in the most productive period of 
life 140 to every 1 000 deaths may be modified 
if eatlv recognized and appropriately treated 
diseases of the kidneys and blood vessels with 
their harvest m middle life of no m i 000 deaths 
Preventive medicine or the earlv application of 
curative measures m these diseases would save 
thousands of lives each vear 

So to extend longevity to any material dei,ree 
we must first discover the cause of and secure a 
remedy for degenerativ e diseases It is my proph 
ecy that we are on the eve of solving the unknown 
problems which pertain to the diseases that cause 
unforeseen and unexpected tragedies in middle 
life and that germinate and foster the dread of 
incapacity in old age 

The degenerative diseases cause one third of 
our deaths They are definitely influenced by con 
current incidents as habits of Imng strenuous 
meJital activities improper diet excessi% e use of 
stimulants particularly alcohol lack of proper 
exercise and recreation and infectious diseases 
that thrixe on a weakened resistance They are 
the result of age or its equiv alent — excessive work 

Within a y ear at the Third Race Betterment 
Conference President C C Little oftheUniver 
sity of Michigan stated 
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I iNTRODUITl \ 

N o ^.reater honor can come to a surgeon than 
to ha\c conferred upon him the presidenc\ 
of the largest and one of the most mduen 
tial surgical organizations of the world— the 
American College of Surgeons M> friends from 
the bottom of m> heart I thank. >ou for this dis 
tinction though I must confess I consider m>self 
unworth\ to occup\ a position of such respon 
sibjlit> 

In m> address I shall attempt to portray the 
present e\ olution of the art and bCirwcE of medi 
cine and the part that our profession and the pub 
lie should have m guiding us succes ful pro rcss 
I shall review the efforts the \merican College of 
burgeons has put forth and will 1 trust continue 
to put forth to aid progressu e co operation be 
tween the profession and the public m this im 
portant movement — the preservation of health 
and the increased happiness of humanit) 

II liiE \mfricav Collcce of Surgeons 
Those who visualized the American College of 
Surgeons organized it and have been responsible 
for Us administration realized from Us inception 
that lust to organize another surgical association 
just one more academic society was not a reason 
to warrant Us creation The College tojustif> its 
existence w ould hav e to assume the responsibility 
of buildin^ for broader science for more worthy 
practice for interest in sustaining the traditions 
of the greatest profession and by the example of 
Us Fellows and through open discussion impress 
upon the public the significance of scientific medi 
cine as the one authority qualified to mam 
tain the health and insure the wholesome hvmg 
of all people 

III Our Creed 

It was a bold announcement — the declaration 
bv the Founders of the College at its inception 

P ( d b f Am C n g 


that not only would the standard of surgery be 
elevated but the public would be admitted into 
the confidence of the profession and the aid of the 
public solicited to accomplish the ambitious pro 
gram of the College Conservatism and conven 
iionalism wuhm and without the profession 
asked m astonishment Is it possible that this 
group of men is actually serious m advocating so 
revolutionary a program’ 

On this the fifteenth anniversary of the exist 
cnce of the College I venture that the profession 
and the laity in the United States and Canada are 
prepared to answer that query m the affirmative 
and to acknowledge that the American College of 
Surgeons is fully justified m assumin that its 
leadership is reco'»nized not only as pro ressive 
but safe 

f\ Tia AvTitojiiT\ or bciEsriric 'Mewci'f 
Among the learned professions medicine has no 
equal m longevity m continuity in ideality w 
disinterested serv ice and in accomplishments For 
twenty five centuries medicine exhibits a clear 
history Its spiritual and moral creed— the Hip 
pocratic Oath — announced at that early be in 
ning has been and is as fundamental m the guid 
ance of the true phvMcian as the Sermon on tne 
Mount (first uttered five hundred vears later) m 
the guidance of the true Christian Spiritually 
morally and scientifically in all civiliced coun 
tries scientific medicine is outstandingly the recog 
nized authority m the prevention and cure ol 
disease Like the great religions of the world it 
recognizes no geographical bounds but unlike the 
great religions it has no dmsion of authority 
A recital of tlie long chain of distinguished men 
of medicine with many links centuries Ion « 
veals an unmistakable continuity To mention 
them individually is to count the bead of a great 
rosary one by one eachbeadajewelofrarew'oit 
and beauty It is a record of singular interest 

IS CO D t Oct b S g 8 
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Xll Who Resists the Benetits ot 
Scientific Medicine? 

Though It be impossible to speak wth exact 
ness It IS a safe assumption that of the 1 30 000 000 
people in the United States and Canada one half 
of those of reasoning age have no familiarity with 
the simplest fundamentals of the law s of health 
While this proportion of our population is ignorant 
of the importance of health laws it is again a safe 
assumption that false teachings bj propagandists 
and ont or another reasons have led at least 
another one fourth of our reasoning population to 
develop a positive antagonism to scientific mcdi 
cme and definite resistance to its serv ices 1 hose 
who oppose scientific medicine thrive more or less 
successfully according to the advertising zeal of 
their leaders they represent the various sects 
cults and organizations of proprietary and patent 
medicines 

\III RrsuiTs OF Tins Rcsistvnce 
If it IS true that one fourth of our population 
of reasoning age represents active opposition to 
curative medicine and succeeds in avoiding its 
ministrations here is a sound basis on which to 
estimate the effect of this on the health and 
mortalitv of the whole population 
Thus our favorable showing is possible with 
non resistance or indifference of one half of the 
population of thinking age Estimating that one 
of every four resistea the services of scientific 
medicine — refused vaccination for smallpox anti 
toxin for diphtheria and appropriate prophylaxis 
in the other preventable diseases— a large proper 
tion of the present death rate in these diseases is 
av oidable and mav be attributed to this resistance 
An ultra conserv ative estimate (under accepted 
methods of statistical study and mathematical 
calculations) will attribute to this one sm of 
omission 87906 avoidable deiths in 1925 and 
87 906 avoidable deaths in the ten years 1915 
to 1925 

B ith one fifth of our population yielding to 
and acceptmg an annual health audit (as our 
figures indicate) with two thirds of them sym 
pathetic to curative medicine and with two 
thirds spiritually and morally in favor of the en 
forcement of the i8th Amendment wc need not 
wait until the next decade or the next century to 
reap the benefit in life extension 

XIV Education Is Jn ecess vev 
I he remedy is but too obvnous There must be 
continuous education The fundamentals of scicn 
tific medicine its practicability and acceptability 
should be taught in the primary classes of our 


public and private schools aseatlv as the seventh 
or eighth grades The fundamental principles of 
scientific medicine should occupy the same rela 
tive position of importance in the grade schools as 
grammar general and physical geography lower 
mathematics and EngUsh literature The in 
fluence of these principles on personal and public 
health should be emphasized and reiterated and 
knowledge imparted of the laws of general hygiene 
and sanitation 

A number of experiences m addressing school 
children conv ince me that education in the basic 
principles of scientific medicine would be accepted 
by them with great enthusiasm and the leaven 
there sown xv ovAd be oi mtaltulable aid in lessen 
mg the existing ignorance and mdiflerence toward 
the maintenance and promotion of better health 
Moreover in a dignified and proper manner it 
would be a potent factor in combating mismfor 
mation which uncurbed dev elops into opposition 
to the truths of scientific medicine 

The five inillion men who served in our armies 
in the Great War were quick to appreciate the im 
poriance of the policy of our medical department 
to KEEP Tiirsi well The demonstration m the 
armies of our allies and enemies was even more 
impressive as their men were under scientific 
medical surveilbnce for longer periods So as 
toundmg were these demonstrations that ptac 
tically every country engaged m the Great War 
(excepting of course the United States) was forced 
by public opinion of their soldiers to add to their 
respective cabinets a portfolio on medicine under 
whose supervision curative medicine was made 
accessible to all people 

XV I ERiODic Health Examinations 

I revcntive medicine and its counterpart pen 
odic health examinations have been discussed 
since the earliest days of medical science If 
scientific medicine has established its right to 
assume the responsibility of supervising and mam 
taming the health of the people it is a foregone 
conclusion that it should examine each and every 
individual at definite intervals and give advice 
based on the findings 

Resistance to this obvnouslv significant policy 
IS a Sin of omission due primarily to the short 
sigbtedness of the physician who is educated in 
and practicing scientific medicine and secondlv 
to indifierence of the public which is the bene 
ficiary of such a policy 

This subject has been much in evidence in the 
last ten or more vears No one group of physi 
Clans no one organization alone can successfuUv 
influence this change 
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It IS mj belief that this statement w as dangerous 
as It t\as pul forward b\ an influential teacher of 
men and women It 1 an opinion of a pure scien 
list who ba es his statements on accepted and 
established scientific facts but we are reminded 
e\er> daj b> the world s prOoress that so called 
scientific facts are not necessarilj permanent 
facts Frequentlj they ht\ e been are being and 
will have to be re\ i ed as know ledge is augmented 
and experience ad\anced 

Diabetes is the result of degeneration of gland 
tissue m which is secreted a substance that aids m 
rce^ulating the absorption of sugar m the circuh 
tion Dr Moses Barron of Minneapolis in an 
article in StiROCRY Gxnfcology and Obstetrics 
revealed a method of isolating that secreting 
tissue Barron s article was read bv another (then 
obscure) student whose mind was not cluttered 
with scientific facts that dimmed his vision he 
rushed across the Atlantic placed his conclusions 
before his laboratorv teachers in his Alma Mater 
in Toronto and gave to medicine Insulin a rctn 
edv for diabetes one of the great discov enes of the 
age 

\V ould Edison if he w ere told that the degener 
ative diseases were said bj scientists to be un 
modifiable say Mell thenwemustgivcitup? 
W ouldn t he sa> that many things are being 
wrought everj day that seemed impossible of 
accomplishment in the light of science and Iradi 
tion? 

The science of chemistrj endocrinologv bi 
ology phjsiologj clinical pathology and basal 
metabolism is tickling and soK mg new problems 
every day Adrenalin thyroxm insulin and pi 
tuitnn are examples of exact and progressive ac 
complishments Undoubtedly the substances that 
will control the degenerative diseases are now in 
the makmg 

Scientists today are mining the materials 
men of v ision are fittmg these materials into prac 


ticable theoncs and practical men are straining 
at their leashes ready to utilize these material 
and make great visions come true 

VIII Public He vlth 
We know to a mathematical certainty the con 
tributions of scientific medicine toward public 
health (in conlradislmction to personal health] 
in comprchensiv e hy gienic regulations and general 
sanitation The findings of scientific medicine 
through CIVIC and other governmental authority 
are applied to purify the water supply to 
dispose of sewage to protect and conserve the 
purity of food to ventilate public buildmgs and 
places of amusement — gifts which the lay public 
has accepted almost unanimously and all civilized 
countries realize the extent to which life is pro- 
tected and wholesome living insured through the 
provisions of scientific medicine 

I\ SuVIUARtZED StATEUEVT 

Thus briefly the ever len«’thenmg list of ira 
pressive accomplishments reads like a romance 
To physicians it i an old story with many side 
lights endless in their ramifications To the laj 
man and woman its history written in popular 
style would be not only intensely mterestin read 
mg but It would be more valuable m stimulating 
race betterment and human happiness than am 
biography ever written 

\ The Heriiagc EarpiiAStZFS Our Sins 
or Oatissiov 

Ours is an unique heritage from a most ancient 
and accomplished profession Are w e as trustees 
doing our utmost to perpetuate and extend these 
doctrines? Is the public unramdful of its legaev 
through Ignorance indifference or false teaching’ 
Whose IS the paramount responsibility to supplant 
Ignorance with knowledge indifference with in 
lerest and false teaching with truth’ Theprac 
tilionersof medicine themselves"’ 

\.I Scientific Medicine and Person al Health 
I n my review I have endeavored to ascertain 
what would be the result if the doctrines of scien 
tific medicine were applied m a maximum degree 
toward the conservation and preservation of per 
sonal health and toward the alleviation 
of existing disease It must be obvious that t 
effect in prolonging life w ould be phenomena an 
m extending wliolesomeness of living and h^PP* 
ness in pursuit of life inestimable Our past a 
present methods have confined our activatip 

curativ e medicme almost to the exclusion 0 pr 

ventive medicine 



AMERICAN COLLEGE OF SURGEONS 


739 


\II Who Resists the Benefits of 
Scientific Medicine? 

Though it be impossible to speak with exact 
ness It IS a safe assumption that of the 130 000 000 
people m the United States and Canada one half 
of those of reasoning age ha\ e no familiarity with 
the simplest fundamentals of the laws of health 
While this proportion of our population is ignorant 
of the importance of health laws it is again a safe 
assumption that false teachings bj propagandists 
and one or another reasons ha\e led at least 
another one fourth of our reasoning population to 
de% elop a positive antagonism to scientific medi 
cine anddefiniteresistance to its services Those 
who oppose scientihc medicine thru e more or less 
successfully according to the advertising zeal of 
their leaders the> represent the various sects 
cults and organizations of proprietarj and patent 
medicines 

\III Results oi Pins Resist \nci 
If it IS true that one fourth of our population 
of reasoning age represents acu\ e opposition to 
curative medicine and succeeds in avoiding its 
ministrations here is a sound basis on which to 
estimate the effect of tins on the health and 
moitalit> of the whole population 
Thus our favorable showing is possible with 
non resistance or indifference of one half of the 
population of thinking age Estimating that one 
of every four resisted the services of scientific 
medicine — refused vaccination for smallpox anti 
toxin for diphtheria and appropriate prophylaxis 
in the other preventable diseases— a large proper 
tion of the present death rate in these diseases is 
avoidable and maybe attributed to this resistance 
An ultra conservative estimate (under accepted 
methods of statistical stud> and mathematical 
calculations) will attribute to this one sm of 
omission 87906 avoidable deaths m 1925 and 
87 906 avoidable deaths m the ten >eats 1915 
to 192s 

l\uh one fifth of our population yielding to 
and accepting an annual health audit (as our 
figures indicate) with two thirds of them sym 
pathetic to curative medicine and with two 
thirds spiritual!) and morallv m fav or of the en 
forcement of the iSth Amendment we need not 
wait until the next decade or the next centurv to 
reap the benefit in life extension 

\IV Education Is "N ccfssarv 
Theremedv is but too obvious Iheremustbe 
continuous education The fundamentals of saen 
lific medicine its praciicabilit) and acceptabihtj 
should bo taught in the pnmarv classes of our 


public and private schools as earl) as the seventh 
or eighth grades The fundamental principles of 
saentific medicine should occup) the same rela 
tivc position of importance in the grade schools as 
grammar general and physical geograph> lower 
mathematics and E nglish literature T he in 
fluence of these principles on personal and public 
health should be emphasized and reiterated and 
knowledge imparted of the laws of general hygiene 
and sanitation 

A number of experiences m addressing school 
children conv mce me that education m the basic 
principles of scientific medicine w ould be accepted 
by them with great enthusiasm and the leaven 
there sown would be of incalculable aid in lessen 
ing the existing ignorance and indifference toward 
the maintenance and promotion of better health 
Moreover m a dignified and proper manner it 
would be a potent factor m combating misinfor 
mation which uncurbed dev clops into opposition 
to the truths of scientific medicine 

The five million men who served m our armies 
in the Great War were quick to appreciate the vm 
pottance of the policy of our medical department 
to KEEP THEM WELL Thc demonstration m the 
armies of our allies and enemies was even more 
impressive as their men were under scientific 
mwical surveillance for longer periods So as 
tounding were these demonstrations that prac 
ticall) ever) counir) engaged in the Great War 
(excepting of course thc United States) was forced 
bv public opinion of ibcir soldiers to add to their 
respective cabinets a portfolio on medicine under 
whose supervision curative medicine was made 
accessible to all people 

W Periodic Health Examinations 

Preventive medicine and its counterpart pen 
odic health examinations have been discussed 
since the earliest da>s of medical science If 
scientific medicine has established its right to 
assume the responsjbihtv ofsupervi mg and mam 
taming the health of the people it is a foregone 
conclusion that it should examine each and everv 
individual at definite intervals and give advice 
based on the findings 

Resistance to this obviously significant policy 
IS a sm of omission due primarily to the short 
sightedness of the physician who is educated m 
and practicing scientific medicine and secondly 
to indifference of the public which is the bene 
ficiarv of such a policv 

This subject has been much in e\ idence in the 
last ten or more years \o one group of physi 
Clans no one organization alone can succcs'^fulU 
influence this change 
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I am indebted to James A Tobey Admmis 
tratne Secretarj of the National Health Council 
for the following brief history of the movement 
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Practical work alon this line has been enthu 
siasticall) developed bv the Metropolitan Life 
Insurance Companv 

Special emi public organiz ilions conspicu 
ousK the National Tuberculosis \ssociation ami 
the American Sqci t\ for the Control of Cancer 
the former twentv four vears ago the latter six 
teen vears ago began to urge periodic health 
examinations so that the signs of the respective 
disea e m which ihev v ere interested mi<»ht be 
disco ered earlv and later their example was 
followed bv the American Child Health Associa 
tion the \merican Social Hygiene Association 
the American Heart \ssociation et cetera hiat 
urally it soon became obvious that preventive 
medicine could be more systematicalK advanced 
if the public were educated to accept a compre 
hensive periodic examination that would reveal 
the early signs of inv disease instead of some 
particular disease 


The Great War emphasized the wisdom of 
thorough physical examinations as every countn 
which entered the conflict arbitrarily exacted a 
medical examination of its soldiers In some 
countries the examinations may have been too 
hastily and too superficially earned out because 
t f the rapid dev elopment of the conflict But the 
United States wath its greater deliberation in 
eluded m its draft law a provision b\ w'hich every 
soldier underwent a health examination con 
ducted notliy one phvsician alone but by a group 
of specialists 

This nodoubt wasthcmostimpressivedemon 
stration andcertamlv the most extensive one on 
the value of a comprehensive health audit ol a 
Urge group of apparently healthy men 

The medical corps of the Army under Genera! 
Gorgas alone accepted for service medically 
4500000 of these fit men and to secure this 
number it was necessary to examine approxi 
matelv / 000 000 \ oung men The difference in 
these figures represents those who were unfit 

These demon trations with examinations for 
special disciscs gave great impetus to the prop- 
igamla m favor of allround periodic examina 
lions In 1010 and 1920 this organization the 
\mericin College of Surgeons organized its se 
tional meetings since which time we have held 
sessions m practically every state of the United 
States and every province of Canada Fhepnii 
cipal innovation is the carefully planned meetin 
for the laity at which in imple language thebj 
man and w oman are giv en information on the fun 
damentaU of scientific medicine and especially 
the advantage of periodic health examinations 
The Gorgas Memorial Institute of Tropical and 
Preventive Medicine was organized in 19 i A® 
the activities of the Memorial have developed it 
has more and more urged upon the public the im 
portance of seeking an annual health audit bv the 
family physician 

In Wav 192 the Trustees of the American 
Medical Association urged the members oi or 
ganized medicine through the county medica 
societies to encourage such examinations Blank 
were developed by the Association for that pur 
pose m May 1923 and in 19 5 the Association 
also prepared for the use of physicians 
hensive manual v hith contains very useiui hint 
on the method of conducting these examinatioiw 
Dr William D Haggard m his Presidential Ad 
dress before the parent organization verv elo 
quently advocated the periodic health examina 
lion and Dr Wendell Phillips made t^e su 
ject an important theme of his Presidential 
dre s 
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XVI Educated Pilots 

The public should know ^\hat w e kno\% — that in 
a lar^e number of our states induiduals are 
licensed to practice the healing art who are utterl\ 
Ignorant e\en of the barest fundamentals of scicn 
tific medicine cultists some of ivhom ha\e not 
even a rudimentary knowledge of the basic 
sciences of anatom> phjsiologl chemistry 
bactenology pathology diagnosis or the other pn 
mary essentials of a medical education cultists 
some of whom utterly ignore or denounce the 
necessity of possessing anv knowledge whatsoever 
of these indispensable requirements The vanous 
cults under sundry names have gamed the sym 
pathy of legislatures By subtle sophistry they 
have passed laws which require farcical cxamina 
lions m one or another pathy or cult authorized 
license to practice medicine or ev en surgery and 
have caused them to be recognized as legal prac 
titioners of the healing art with all of the rights 
and priv ileges of the scientifically educated phv 
sician 

Of the forty eight medical practice acts author 
ized by the individual states of the United Slates 
only five require that an individual to be licensed 
to practice the healing art shall show by etamina 
tion that he has a knowledge of the basic sciences 
upon which obviously the practice of the healing 
art should be grounded This means that m the 
other forty three states of the United States not 
requirmg the basic science examination only the 
graduates m scientific medicine meet these qual 
ifications 

The new basic science law requires that every 
practitioner of the healing art shall pass success 
fully an examination in the basic sciences before 
he IS eligible to present himself as a candidate to 
the state board of examiners for a license to prac 
tice medicine or the healing art in any form recog 
nized in the medical practice act of the respective 
state The law drawn up bv Dr William C 
Woodward Executive Secretary Bureau of Legal 
Medicine and Legislation American Medical 
Association is m my opinion the simplest basic 
science law that has been suggested and at the 
same time contains all essential protective le 
quirements The first section of the Enacting 
Clause reads 

Basic SciEscE Ceptificate Reqi-UU-d Noperonshall 
be eligible for ezanuDation or permitted to take an cTimma 
tion for a license to practice the healing art or any branch 
thereof or granted any such been e unless be has pre 
sented to U e licensing board or officer empowered to i sue 
such a been e a certificate of ability m anatomy phys ol 
og> chemistrj bactenolog\ pithologi diagno is and 
hygiene (hereinafter referred to as the basic sciences) i ued 
by the late board of examine s in the ba ic cienccs 


XVII A Solution for the Promotion of Sue 
CESSruL Health Exvminations bv the 
Personal Phvsician 

In obtaining thorough health examinations 
how can we insure the independence of the family 
doctor the personal internist and the lavorite 
surgeon? How insist upon a thorough and com 
plete health audit save the public from the ex 
ploitation of unworthy groups stock companies 
or even the well organized dimes or well equipped 
dispensaries or hospitals and yet not lose to the 
personal physician his control of his own legiti 
mate clientele? On this point even the advocates 
of the health audit have been most apprehensive 
and their consternation has led them almost to the 
point of abandoning the program kst in spite of 
Its advantages the independent practitioner be 
put out of business 

The American College of Surgeons is success 
fully working out a remedy a supremely practical 
solution of the problem that w lU be satisfactory 
equally to the laity the independent practitioner 
public health officials and the hospitals Obvi 
ously the difficulty lies in the fact that no one 
practitioner lej^ardless of ability and eminence 
can individually overcome the prohibitive diffi 
cuUies and make a complete health audit unless 
he has at his command competent aids and intri 
cate scientific apparatus and laboratories 
Where is the envaronment that wiU remedy this 
difficulty? Where do Barker Charles Mayo 
Christian or Cushing find satisfactory surround 
mgs? The answer In well organized groups 
organized clmics the standardized hospitals Which 
of these could without prohibitive confusion fur 
msh to the independent physician a place where 
he could personally make a comprehensive scien 
tific examination of his patient retain his inde 
pendence and not lose control of his own business? 
A little consideration will answer this querv in 
favor of the slandardi cd hospital 

XVIII The Health Inv’entorium 
The Health Inv entonum is planned by the 
College to meet this exigency The suggested plan 
was submitted to one tenth of the i 805 hospitals 
in the United States and Canada on the approved 
list of the College in 19 7 Almost without ex 
cepUon the plan was accepted Thereupon the 
plan was submitted to all hospitals on our ap 
proved list m 1927 and finally there is a thor 
ough discussion of the subject at our hospital con 
fercnct during this session of the Clinical Con 
gress The fundamentals of the plan have met 
with almost unanimous approval 
The plan briefly summarized is as follow s 



74 


SURGEPl G^^LCOLOGi AND OBSTETRICS 


1 E\crj standardized hospital shall furnish 
an examining room or rooms to which an> 
legalized practitioner who is a member in good 
standing of his respective county medical soci 
et\ and the \merican Medical \ssociation 
ma^ bring a patient for examination There 
shall be no charge for the examining room 

2 The hospital shall furnish to the prac 
titioner ever\ facility in the wav of aids con 
sultantswhen necessarj laboratory tests etc 
as vill insure a comprehensive audit of his 
patient s condition 

3 The charge for the required laboratory tests 
shall be nominal and a maximum of actual cost 

4 The I'hysician shall render to the patient 
a lill c vcring his fee for the examination and 
where there is a charge for laboratory scry ices 
he shall be responsible to the hospital for its 
payment 

5 No hospital shall accord the c facilities 
to any individual who is not accompanied by 
his or her doctor or who does not carry a letter 
from his or her doctor in which certain services 
are requested 

6 An indiv idual w ho applies for an eximma 
tion and who has no physician should be re 
ferred to a duly appointed disinterested com 
mittee consistin'^ of a representitiv or repre 
scntatiycsof the countv medical society and the 
standardized hospital of the community and 
this committee shall advise the patient m the 
selection of a phy sician 

7 hxcept in dire emergency no hospital 
shall treat a patient who was examined in the 


Health Inyentonum except by request or con 
sultalion with the referring physician 

X-IX The Dcuwd for Health Examim 

TIONAVDItS VCCEPTysCE 
It is not surprising that life insurance com 
panics should adyocate and be ready to lend 
Imancul support toward popularizing periodic 
health examinations This commendation only 
emphasizes their importance They reco mze the 
moyement as a substantial business asset as it 
will extend the life of their policy holders reduce 
the cost of insurance and incidentally substan 
tially increase profits Arc not these facts sub 
stanliatedby business sagacity eyidence tbatyou 
and I as policy holders too wall profit m Ion er 
life and better health? 

Dr \ugu5tus S K-night of the Metropolitan 
I ife Insurance Company recently at my request 
ga e me figures to indicate the increase of demand 
and acceptance by the policy holders of yearh 
examinations advocated and proyided by everal 
of the larger insurance companies 

The I rudcntia! Insurance Company of America 
reports i s®® examined in iqjo and 58000 m 
19 7 or an increase of 3 867% m ei ht years 
The John Hancock Mutual Life Insurance 
Company 146 ;n 19^5 r 487 in zg 6 and sti^ 
m 1927 or an increase of i 792 5% in three years 
The Penn Mutual Life Insurance Company re 
ports 568 in 1923 I 651 in 1927 or an increase of 
905^ in fiye years 

The New En^^land Mutual Life Insurance Cora 
pany did not offer examination until 1925 In 
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1927 approximaleU 4600 examinations were 
gi\en 

The Equitable I ife Assurance Socict\ reports 
4 554 in 19 o and 25 030 in ig 7 or an increase of 
549 5% in eight > tars 

The Metropolitan Life Insurance Company re 
ports 10 904 health examinations in 1920 and 
92 361 m 19 7 or an increase of 847 04% m eight 
>ears 

Life Extension Institute — 13 233 examinations 
m 1920 105 366 m rg 7 796 2% mcreast m 
examinations in 8 \ ears 
Cornell Clinic — 147 examinations in 192 
64$ ux igi-] ■}% increase in 6 years 
The approximate increase in demand for pen 
odic health examinations with companies which 
gue figures for ig o and 1927 ranges from the 
encouragmgfiguresof 549 5% to 3 867%(TableI) 
Considering the short time occupied m the 
experiment this is a showing that demonstrates a 
substantial mlerest by the people Notwith 
standing a reluctance on the part of not a few 
policj holders to accept the sen ice on the ground 
that It is not an entireU disinterested activiti it 
IS a moiement that will develop incalculable 
health conserv ation 

W IsDEitNin CouptNits 
Our College has been asked b> a number of the 
important indemnity companies and industries 
who must provide protection to their cmplo>es 
to make a surv e> that will assist them to giv e the 
highest degree of protection to the emplo>ed in 
industry As a result through our Board on 
Traumatic Surger> we made careful inquir> into 
the protective measures and health care that arc 
prov ided to the great number of employes m large 
corporations Our close contact with the hos 
pitals of the United States and Canada makes this 
new sur\e> dovetail very fittingly and economi 
call) with our >earl> survey of the hospital field 

\XI Industries 

While indemmt) compames and state laws 
furnish protection to men who labor m the m 
dustnes m the last anal>sis such indemmt> pro 
tection IS financed by the industries themselves 
Wisdom and efliaency have led a considerable 
number of the larger corporations who emplov 
labor to adopt methods of self protection b> fur 
lushmg to their men ev erv facility that saentific 
medicine offers m the vvay of preventive and 
curativ e health measures and similar faciliUes are 
provided also to their entire admmistrative force 
The beneficent effect of this s> stem m preserving 
health and furnishing the best surgical and medi 


cal aid m case of injurv or illness is not of less im 
portance because it results in a financial sav mg to 
the industries which furnish the aid but it is the 
most substantial and effective commendation ot 
scientific medicine and its relation to personal 
health 

Our surve> indicates that this form of humani 
tanan service has increased enormously since 
19 o 

Questionnaires sent 172 
Replies received 61 (which represent approxi 
mately 844 053 employes) 

t Medical service and periodic supervision 
7 report cotaplete and compulsory scrx 
ice 

5 report partial serv ice 

15 report service on emplo>ment onI> 

1 reports service after 45 
I reports service for factorj employ cs only 
1 reports service for office employes only 

6 report no medical service 

3 report medical serv ice optional 
did not answer question 

2 \ttitude toward the service 

31 report employes welcome it 

6 report employes tolerate it 

4 report prefer own physician 
20 did not answer question 

3 hledical service extended to families of em 
plovcs 

5 report > es 

IQ report occasionally 
22 report no 

15 did not answer question 

4 Increase 1920101928 m number of periodic 
health examinations 

I reports 700% 

1 reports 300% 

1 reportb 100% 

4 report 75 to 80% 

2 report 50% 

4 report great increase 

7 report 10 to 40% 

2 report no increase 

39 did not answer question 

5 Istimated percentage unsuspectingly bar 
boring some disease or phv sical defect 

5 report 90% 

I reports 75% 

4 report 50% 

5 report 35 to 45% 

4 report IS to 5% 

6 report 10% 

4 report 4 to 8% 

I reports manv 
31 did not answer question 
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6 Age ^vhen degeneratue diseases manifest 
themselves 

8 report ages 30-40 
18 report ages 45-50 

6 report ages 50-60 
r reports all ages 

I reports depends on individual 

7 did not answer question 

, Irobable result m preventing modifving 
postj oning or curing degenerative diseases 
6 report much benefit 
10 report some benefit 
I reports one half ignore advice 
question the value 
i did not answer question 
8 1 robable effect in increasing longevitv 

8 report great benefit 

b report increase life from 4 to lojears 
report increase life from 10 to 20 \cars 
4 report some help 
21 did not answer question 
The above summarv represents 61 replies from 
industries which emplov 844 053 individual 
WII Lvbor 

Labor ha not been slow to recognize the im 
portance of this movement Samuel Gompers 
outstanding statesman of labor during his life 
time earnestlv and continuousU urged his great 
arrav of followers to ally themselves with scientific 
medicine His worth) successor William Green 
the present President of the American Federation 
of Labor is backing the pro ram of our College to 
improv e the status of industrial surger> and mcdi 
cine There is no power greater than organized 
labor to influence the advancement and extension 
of scientific medicine Follovvmg the demonstra 
tion of the care of men m industrj especially in 
the production of munitions and other roatenals 
for warfare the average increase m yearly health 
audits among labor men based on our survey is 
approvimatelv since 1920 This favorable 
showing IS possible because most of the industries 
surveyed had similar service in 1920 

\XIII ARMa \ndNav\ 

Asearlv as 190;, Theodore Roosevelt with his 
alert mind looked with appreciative vision upon 
this problem of keeping physically fit and char 
actensticall) he acted Why have weak links in 
the United States Army Navy Marine Corps 
and Public Health Serv ice when by proper medi 
cal supervision the unfit units could b« weeded 
out? Irom that time to the present the United 
btates soldiers sailors and marines have been sub 
mittcd to re<^uhr physical examinations The 


benefits of that program are now extended to the 
members of their families By this regulation 
alone over one milhoncitizensareexammedyearl) 
and receive the benefits of preventive medicine 

\XIV United St \tes Ariiv ^ wy and 

Gov ERNUENT \L DeP VRTltENTS 

Questionnaires sent 10 Replies recei ed 0 

1 Aremcdicalserviceand supervision provided 

2 report compulsory service 

6 report service (entrance only) 

1 reports no service 

2 Total number represented 

5 replies represent 609 786 individuals 

4 did not answer question 

j \t titude tow ard the service and supen ision 

3 report welcome it 

6 did not answer question 

4 Is serv ice extended to families 

1 reports occasionally 

8 did not answer question 

5 Increa c 1920101928 in number of periodic 
health examinations 

2 report compulsory prior to 1920 and 
Since 

7 did not answer question 

6 Estimated percentage unsuspectin ly har 
boring some disease or phv sical defect 

I reports 6 % 

8 report no data 

7 At vvhat age do degenerative diseases man: 
fesi themselves 

1 reports ages 38 to 40 

2 report age 45 

6 did not answer question 

8 Probable result m preventing modify m 
postponing or curing degenerativ e di ea es 

2 report prolonj, life 

I reports reduce morbidity and mortahtv 

6 did not answer question 

9 Probable effect of periodic health exaroma 
tions in increasing longevity 

I reports 10 % increase 

1 reports 25% increase 

3 report increase 

4 did not answer question 

\X\ Elementary AND Secondary ScHoots 

In the last ten years mmy travels and talks at 
sectional meetings of the American College ot 

Surgeons Iha efound well organized educational 

departments m practically every state of me 
United States and every Provmce of Canada 
With few exceptions primary schools and autnw 
ities in higher education are careful to note 
physical well being of pupils It is an exceptiot' 
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if the authorities do not insist upon vacanation 
against smallpox examination of the throat ton 
sils hearing and e>esight As an authontatue 
statement on this subject I herewith submit an 
anal>sis of our surve> which summarizes the ac 
tiMties of the health 'luthorities of eight cities 
of the United States with a population of not less 
than 50 000 each 
Questionnaires sent 13 
Replies received 8 

1 Are medical ser\ ice and superv ision prov ided 
to students 

5 report compulsorv with all students 
I reports optional with all students 
1 reports compulsorv (entrance on\\^ with 
all students 

I reports optional (entrance onK) with 
all students 

2 Total number of students 2308349 

3 Attitude toward medical service and super 
vision 

7 report welcome it 

1 report welcome (K refuse mainlv 
Christian Scientists chiropractors etc ) 

4 Increase 1920101928 m number of periodic 
health examinations 

41% average increase 

3 did not answer question 

5 Estimated percentage unsuspectingly bar 
boring some disease or physical defect 

50% average 
I did not answer question 

\XVI I^S1ITUTI0NS on HlGUtR Lcai NINO 
Questionnaires sent 13 
Replies received 4 

1 Aremcdical serv ice and supervision prov ided 
to students 

4 report yes 

2 Total number of students 51 370 

3 Attitude toward medical service and super 
vision 

4 report welcome it 

4 Increase 19 o to 19 8 in number of pen 
odic health examinations 

225% average increase 
2 did not answer question 
3 Estimated percent igc unsuspectinglv har 
boring some disease or pbvsical defect 
I reports 50% 

I reports many 
did not answer question 

6 1 robable effect in increasing longevitv 

1 reports increase life 10 years 

2 report great benefit 

I reports mcrcise life 10 to 15 \ean> 


WVII Euployfs OF City AND Stvte 
Health Departments 
Questionnaires sent 26 
Replies received i6 

1 Are medical sen ice and superv ision prov ided 
to employes? 

9 report no medical serv ice 
7 report yes 

2 Total number of emploves approximately 
5 000 

3 Attitude toward the serv ice and superv ision 

6 report employes welcome it 
2 report emploves tolerate it 

t reports employes prefer own physician 

7 did not answer question 

4 Is service extended to families 

9 report never 

, report onlv when requested 
4 did not answer question 

5 Increase 1920 to 1928 in number of pen 
odic health examinations 

1 reports 37% 

2 report 100% 

I reports 500% 

12 did not answer question 

6 Estimated percentage unsuspectingly h\r 
bonne some disease or phy sical defect 

I reports 3% 

I reports 10% 
r reports almost all 

1 3 did not answer question 

7 At what age do degenerative diseases mam 
fest themselves 

r reports ages ^5 40 
4 report ages 40 4^ 

I reports age 50 
t reports ages 40-60 
i reports ages 55-60 

8 did not answer question 

8 Probable result m preventing modifying 
postponing or curing degenerative diseases 

I reports questioned the value 
8 report beneficial 
report postpone 
I reports 60% improv ement 
4 did not answer question 

9 i robable effect of periodic health exammi 
lions m increasing longev ity 

12 report great benefit 
4 did not answer question 

\XVirr I STIUATLD IVCRLVSD 01 DeMANI) 
FOR Examination 

A questionnaire was sent to several groups of 
leaders m the profession and the replies were 
most impressiv e 
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371 questionnaires to Fellows of the Ymencan 
College of Ph\sicians (born 1881-1890) 

276 questionnaires to Fellows of the American 
College of Phjsicians (born 1875-1880) 

189 questionnaires to \cti\e Members of the 
\ssociation of \merican Phasicians 
5 questionnaires to Emeritus Members of the 
\ssociation of American Phjsicians 
5 questionnaires to Associate Members of the 
\sso lation of American Physicians 
60 questionnaires to General Practitioners (se 
lected at randim) in towns of 10000 or 
less 

OuestionNo i In your own practice what is 
the percentage of increa c (between vears 19 o 
19 8) in the number of periodic health examina 
tions of apparentK health\ indi iduals There 
were 254 replies the largest proptrtion from the 
\ounger group of physicians \ dehnite per 
centage of increase in numl er of examinations 
as reported b\ 189 

‘:4 report from a slight to 15 increase 
43 report from 15^ to 40 increase 
8 report from 50 to 90'' increase 
18 report 100 c increase 
25 report from oo'* to sco'^ increase 
5 report from 8oo^c to 1000% increase 
I reports a875^c tncrcase 
1$ report \er\ much greitcr percenta e 
38 did not reply speed calls 

8 report n tin practice 19 report no increase 

Question No Among apparently healthy 

indi\ iduals thus examined what percentage were 
unsuspectingly harboring ome form of <Ji ease or 
physical defecti' 

61 did not answer question 
I reports questionable 

9 report none 
10 report few 

88 report from to 20 

8 report from 21^ to 44'^” 

5 report from 50^ to 70^ 

24 report from 75^ to 03^^ 

7 report loo*^ i reports large number 
Thus to summarize these two tables we dis 
coxer that there is a growing interest m periodic 
health audits on the part of apparently healthy 
laymen women and children 
The questionnaire also exhibits our profession s 
wholesome interest m this subject With better 
facibties furnished to the general practitioner 
through our Health Inxcntonum and the in 
creased demand for periodic health examinations 
on the part of the pubhc this prey entix c measure 
for conservang health and life yvnll make natable 
proj^ress m the next few years 


Bneflv yve note by the questionnaire Ques 
tion 1 that there has been an increase between 
the years 1920 to 1928 on a conseryatiye esti 
mate of reports of approximately 1 % to i ooo'v 
in examinations of apparently healthy tndiy iduals 
By Question 2 that of the individuals examined 
who were apparently well from 1% to 100% were 
harboring unsuspected disease 

W.I\ Curability or the Degenerative 
Disr vses 


The diseases of middle life and advancing age 
already referred to are now attracting the alien 
tion of scientific medicine \Vhat are they? At 
what age do they manifest themselves? Can they 
be postponed by thorough penodic audits? If 
they exist tan they be influenced by curative 
measures? And can the average limit of old age 
be advanced by careful surveillance and scien 
tific management? 

These questions are important not only to the 
scientific practitioner of preventive and curative 
medicine but to every person whether of early 
middle or advancing life 33% of whom at the 
present time succumb unnecessarily early and 
in (he interval between birth and death suffer 
needless ills that destroy the pleasure of whole 
some and healthful existence In the second part 
of our questionnaire to this same group of prac 
iHioners this subject was dealt with most inter 
estingly by 228 doctors who honored us with 
replies 

Question \o : In your experience at what 
a^e do the degcnerativ e diseases of old age mam 
fest themselves? 

30 replies were recorded 
I reports late teens 

1 reports ages 15 to 45 

2 report 30+ 

93 report 35 to 45 

84 report 45 to 50 

34 report 50 to 60 
8 report 60 to 65 
i reports 75 
I reports questionable 

3 report not matter of y ears 

I reports distinction between male and 
female ages 40 md 50 respectively 
I reports distinction between whites and 
negroes ages 46 and 40 respectively 
The range of y ears for the dev elopment of degen 
erative disea es from 15 to 75 with a large 


preponderance from 35 to 50 years 

Question No 2 What would be the probable 
result in preventing modifying postponing or 
curmg degenerative diseases of advancing age 1 
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each xndi\ idual would h'i\ e a > earl> or mort, fre 
quent examination and supervision? 

216 replies were recorded 
73 report much good accomplished 
66 report modify and postpone (of these join 
eluded cure ’ and 40 prevent ) 

35 report prolong life increase effieiencv 
6 report no benefit 
15 report fair 
13 report v(.r> little good 

8 report questionable 

These 16 replies from the same group most 
of them the leading picked ph>sicians of the 
United States indicate a \er\ great interest m 
degenerative diseases and a belief that their 
course could be modified and postponed through 
these examinations 

Question No 3 Probable effect m increasinc 
longevity 

32 replies were recorded 
79 report increase life ro to 20 vears 
4 report excellent 

r reports excellent after one generation 
79 report marked increase 
57 report some increase 

9 report question the efTcct 
1 reports no increase 

3 report inheritance important factor 
Question No 4 Do >ou adtise > our patients 
to submit thcmscKes to periodic health examina 
tions? 

241 replies were recorded 
20 report >es 
13 report occasionall> 

8 report no 

SUMMARY OF REPLIES FROM TWELVE 
ORGANIZED CLINICS 
Questionnaires sent 23 
I eplies received 12 

i Percentage ot increase in periodic health 
examinations 1920-1928 
I reports 500% 

1 reports material 
3 report 100% 

3 report 25% 

2 report 10% 

1 reports none 

I did not answer question 
estimated percentage harboring some dis 
ease or physical defect 

I reports astonishingly high 
I reports 100% 

1 reports 83% 

3 report 50% 

2 report 20% 


t reports 10% 

2 report 5% 

I did not answer question 

3 Approxunate age when degenentuc dis 
eases manifest themseU es 

From 35-60 mostlv 45 

4 Irobable result m preventing modif>mg 
postponing or curing degenerative diseases 

5 report prolong life 

3 report prev enl modify postpone 
report fair 

did not answer question 

5 Probable effect in increasing life 

10 report prolong life from 4 to 10 vears 

1 reports prolong life many jears 

I did not answer question 

6 Does your clinic advi e periodic health ex 
ammations 

9 report yes 

1 reports occasionally 

i reports no 

t did not answer question 

I INAL SUMMARY Oi OUR INTERFRLT VTION 01 THE 
FIGURES or THIS INCONCLUSIVE SURVEY AND 
RESEARCH 

(a) Estimated number of periodic health exam 
inations of apparently healthy individuals — m 
1920 5000000 m 1927 25000000 (b) One 
third of the deaths m 19 5 (or 502 083 deaths) are 
attributable to dcgenerdtive diseases of middle 
life and old age (c) Degenerative diseases mam 
fest themselves at average age of 45 years (d) 
236 replies from eminent internists and 18 replies 
from general practitioners indicate yearly exam 
inations would modifv and postpone the de 
generative diseases and increase longevity and 
the maximum old age limit (e) 35% of 
apparently well individuals receiving periodic 
health examinations are found to harbor some 
form, of unsuspected disease or physical defect 
(f) 90% of our replies from internists and out 
standing clinics reveal that patients are advised 
to submit to periodic health examinations (g) 
Labor m industry employes in governmental 
and civic organizations pupils m elementary and 
secondary schools colleges and universities 
practically all receive and welcome some form 
of personal periodic supervision advice and serv 
ice and at least 17500000 rtceive complete 
periodic examination service and an estimated 
additional 3000000 men and women not in 
eluded m the above brings the grand total to 
20 500 000 

The above figures while not conclusive in 
dicate the enormous interest that is developing 
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n the subject )f i)enodic healtli examinations 
However this is not a guarantee that all of these 
examinations now are to the highest degree com 
jirehcnsive and efTicient The figures do indicate 
the lay public s receptivitj to this important m 
novation A.nd their acceptance of the ministri 
tions of scientific medicine places upon the pro 
fession a responsibihtv that should induce us t> 
gi e a one hun Jred per cent service 

\\X ClRVlIVI MiniCINF VNIlSlROlRX 
Each Ja\ cUttive surgerv alone — with carh 
operati ns for cancer goiter prostitic degentra 
tion appendicitis spinal cerebral biliary pistnc 
and infectious diseases — is extending the lower 
limit of Ion e itv and restoring, invalids to health 
ful In mg 

Given opp rtunitv ti evamine individuals bt 
lore disease is suspected curative medicint 
with Its aids in diagnostic precision xnd its then 
peulic accuraev is keeping people well curing the 
sick and dailv adding to the wholes menc « of 
living and the span of life 

\XXI The Influence oi the Phv kivs in 
Gmntng Co Operation of the E udlic 
\ mistaken r i hcv of silence and a tradition « f 
non communicabiUtv in discussing the health 
problems of our patients ha militated against 
our full influence with the public No profession 
not even the ministry can more eflcctuallv guide 
a large proportion of the community on a pnv ate 
or public policy Uhen wc fail to exert this pres 
tige It IS the fault of our ; rofesston and not of 
the public 

We have had three outstanding illustrations of 
this statement 

In 1920 the irregular practitioners of the 
healing art the patent medicine venders in 
California backed sul sidized newspapers 
attempted to prevent animal experimentation m 
the teaching of medicine within the state The 
scientitic medical profession was aroused the 
educated and sane people of that great state nl 
lied to their support and the anta£,oni ts of 
scientitic progress w ere complctelv routed 

2 In 1922 a similar belligerent campaign 
against scientific medicine occurred in Colorado 
I or a time it appeared that the qualified doctors 
would have to forfeit those requisites which are 
indispensable to the teaching of their profession 
and that the legislators of an important state 
were to turn thumbs down on the progress of 
civilization Again the scientific medical profes 
Sion was aroused exerted its influence took the 
public into Its confidence told them the facts 


obliined their co operation chtiiged the tid 
towird sanity and common sense andcompleleh 
routed the opposition 

3 In 19 I Nfassachusetts indifferent to the 
growth in its midst of the most subtle forms of 
irregular practices found these same cults who 
repudiated the conventions of civilization and 
considered themselves strong enough to terminate 
the teaching of scientific medicine were organized 
to stop animal experimentation m the teachin 
of medicine SlowK but eventually the profes 
Sion of scientific medicine was aroused— thev 
game 1 the co operation of their patients and 
together they routed the Knights of Unrighteous 
ness 1 eyond redemption 

The profession of medicine exerts a powerful 
influence andean ifitwill convinceat 1635175*7 
of our people that it is their inalienable right to 
Jx. kept well and that the scientific medical pro- 
fession is the one authentic accredited and com 
petent agency equipped to keep them well so far 
1 1 humanlv possible 

Lay people m the majority arc waiting for us 
to take the lead in the practice of the healin art 
to halt our mvstenous method and ive them 
face to face bets and guidance so that thev ma\ 
lie maintained m good health 

\XX1I GLSLR\LSlSI't\Ra 

I The profession of scientific medicine or 
gamzed before the advent of Christianity is the 
eldest of learned professions Spiritually morally 
and scientifically m all civilized countries it is 
oulstandmglv the recognized authority in the 
prevention and cure of disease Like the great 
religions of the world it r co nizes no geo raph 
ical or political bounds but unlike the great 
religions scientific medicine has no competitors 
It IS the one authority rcco nized by all civiliza 
tions 

z For centuries scientific medicine was prac 
liccd as an art and ev ery scientific truth employ ed 
to make its authority more worthy and reliable 
W ith the dev elopment of the exact sciences it has 
stren^jthened its art and made more definite its 
authority and accomplishment by appropriating 
the proved truths of modern science until it is 
now known and properU so as the science of 
medicine 

% \s we have shown problems of disease one 
after another have been and are bein con 
quered and not onlv' the trained physician has 
thi knowledge but the educated layman too is 
prepared to accept prev entiv e and curativ e 
tib medicine as the recognized authority and 
rapidly the public is improv mg the opportunity 
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to keep hi and submit to periodic sur\ eiUaure l>^ 
the practitioner of scientific medicine 

4 The thorough ph> steal examination of mil 
lions of soldiers in theGreatWar proved the \alue 
of scientific medicine and convinced millions of 
men of the w isdom of a periodic ph> steal audit 
under the supervision of scientific medicine to 
keep themselves well Through s> stematic propa 
ganda advocating preventive medicine to con 
serv e personal health the general public has be 
come aware of the \ alue of periodic health exami 
nations labor has been convinced of the value of 
I eepmg well and the industries as an economic 
asset have been induced to establish scicntilit 
facilities to keep theit employes to the highest 
degree in good health 

5 Change of opinion has been wrought m the 
minds of the lait> in their attitude toward the 
relative wisdom of periodic audits to preserve 
health rather than to wait for illness to make 
evident a possibly incurable condition A whole 
some ev olution in the practice of medicine is tc 
suiting and it promises to become a boon that 
will preserve personal health to the maximum 
and afford satisfaction to the scientilic practi 
tioner of medicine because of abiUtv to practici 
his profession with greater precision and success 

6 The American College of Surgeons has oc 
cupied an important position in this movement 
which must command the support of the teachers 
of medicine the practitioners of medicine the 
authoritative societies of medicine the )ournals 
of medicine and through all dignified means of 
publicity It must educate the public to the neces 
sitv of CO operation with scientific medicine il 
the> are to be protected from illness and if the 
happiness of their liv es is to be enhanced 

7 Statistics show that 25 112 309 individuals 
m the United States are eraploved in industrial 
occupations According to our limited survev 
one half of these individuals receive medical 
service and periodic supervision conservalivelv 
we estimate that of the total emplo>ed onl> 
one fourth receive this service or 6 278 077 

In the U S Arm> Nav> and Marine Corps 

50188 of their personnel receive this thorough 
service which is extended also to the members of 
their families On the basis of four members in 
each familj this brings the estimate to 1 000 75 

There are in the elementarv and secomlarv 
schools universities colleges and professional 
schools (continental United States) 27 381 816 
pupils and instructors Our survey shows that 
three fourths of these receive medical service and 
periodic supervision but conservativelv we esti 
mate onU three eighths or 10 268 181 


''UMMARV 

Individuals m industrial occupations 
who receive complete medical service 
and periodic superv ision (estimated) 6 78077 
I S Armj Navy and Marine Corps 
and members of their families (esti 
mated) i 000 752 

f upils and instructors m elementarj 
and secondary schools universities 
colleges and professional schools 
of continental United States (esti 
mated) lo 268 181 

1 urther it is estimated that an addi 
tional 3 000 000 men and w omen not 
included in the above receive com 
plete and thorough periodic health 
examinations 3 000 000 

Total m these four classifications who 
receive medical service and periodic 
supervision (estimated) 054,010 

S Through our recent research and study w ith 
the industries labor insurance indemnity com 
pames governmental state county and civic 
authorities our universities colleges high schools 
and primary schools and others m their prev entiv e 
health activities from our direct questionnaire 
to our most influential practitioners of medicine 
there is convincing evidence that the public is 
rapidly accepting the pohev of co operation with 
scientific mcdicmc and the practitioner of modi 
cmc is more and more willing to do his part all 
of which offers conclusive proof that within the 
next ten years the momentum of this evolution 
will find ^0 000 000 of our people accepting the 
program ot yearly health audits to conserve 
personal health as readily as they now accept the 
protection provided to the masses by public 
health activ ities 

9 The health mv entonum — which brings into 
the strong trinity of co operation the scientific 
medical practitioner the standardized hospitals 
and the laity— when thoroughly understood and 
accepted will insure to every practitioner ade 
quate facilities to make thorough examinations 
and lo the public a thoroughly reliable serv ice 

10 T he questionnaire to internists and general 
practitioners reveals a keen interest in observa 
tion and study of the insidious diseases of middle 
and advancing age— the degenerative diseases 
and most of them have expressed the definite 
opinion that yearly or semi yearly health exami 
nations will reveal these diseases in their incipi 
ency afford opportunity to modify and postpone 
the progress of manv of them and definitely pre 
V ent the dev elopmeni of some of them Inaimucb 
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as one half of our >earl> deaths are attributable 
to diseases which reap Ihcir harvest in mans 
\ears of greatest usefulness the significance of 
thi authorititiv e information is apparent 

1 1 This rev lew of the ev olution of the progress 
of clinical medicine and surgerj emphasizes our 
responsibility as practitioners of mediane \\t 
must give service to the utmost of our ability 
and with the h\ public must rest the rcsponsi 
bilitv of accepting It Volunleeracceptanccof thi 
program will 

(a.) Preserve rather than restore the health of 
loo*^ of the people to the greatest de<T^ec pos 
sible thriugh the sciences 

(b) I equire lli U practitioner of medicine lie cdu 
caled in the basic sciences before they mav lie 
licensed to practice the healing art 

(c) Make rea Illy avaiUble to medical schools all 
ficihties necessary to teach scientific medicine 
and to preserve modern research methods in 
the laboratories b\ animal e\pcrimentaUon 

(dj Employ all dignihed publicity methods guided 
b\ scientihc medicine to enable the public to 
recognize the reliabilitv of scicntilic medicine 
and to distinguish it from the subtiedcs of un 
educated pretenders and imposters 

12 Alas thisreviow estimatestl»alappro\imalc 
Iv one fourth f tl e laitv arc nuw indiffcreni (o the 
benehts of scicntilic medicine amt that approx 
imateK another one fourth are antagonista to it 
the victims of s( ] hists |uacks and other unKicn 
tific practitioners \\ hilc this affects deirimcn 
tallv the individuals of adult life whose vvi dom 
should guide them to chouse judiciously ami with 
whom It is futile to protest unfortunately it also 
affects their innocent children and dependents 
and results in much unnecessary sickness and 
many premature deaths The increased health 
rate and the number of lives saved in 25 years of 
this century by the application of scientific mcdi 
cine pro es that the refusal of this large proper 


tion of our people to accept our aid without doul t 
accountsformuch unnecessary iHnessandsufTerin 
andat least 17 581 2 preventable deaths each year 

13 Morcthantv 0 thirdsofourpeoplemorally 
and spiritually favor the i8th Amendment to the 
Constitution of the United States In spite of 
the injudicious administration of this i8lh 
Amendment which has resulted in an orgy of 
law breaking of self indul ence and ridicule on 
the part of the other one third of our citizens 
the foundation has been laid for a demonstration 
of race betterment and extension of life that will 
astonish the world 

14 It IS my wish that this review may aid to 
convince the people that one half day each year 
should be set aside for a comprehensive health 
audit of each member of ev ery family As physi 
clans we know the essentials and the detail of 
scientific medicine \\ e belie e that the layman 
and woman from childhood should have a con 

incing knowledge of the essential of preventive 
medicine This knowledge must be imparted bv 
dignified publicity methods by teachers who are 
educated physicians 

15 Speculation though not conclusive 1 
interesting If this reasonable pro ram is ac 
cepted and acted upon (and the present attitude 
of the people indicates that it is being accepted 
and adopted) based on our comprehensive sur 
vcy I venture to predict that accurate stati tics 
will record an extension of longevity from an 
average of 58 years in 1020 to 65 years in ipjo 
extension of middle age (40 to 70 years m 19 0) 
to from 45 to 80 years in 1930 and a postpone 
ment of senility and extension of the average old 

age limit from its present average of 90 years to 
100 years or more in 1940 And what is of 
greatest importance periodic health examinations 
with the resulting decrease in preventable ill 
ness will add immeasurablv to the wholesome 
ness and happiness of more than 100 millions of 
people m the United Slates and Canada 
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as one half of our j early deaths are attributable 
to diseases i%hich reap their harvest m mans 
vears of greatest usefulness the significance of 
this authoritative information is apparent 

11 Tins review of the evolution of the progress 
of clinical medicine and surger> emphasizes our 
responsibility as practitioners of mediane We 
must give service to the utmost of our ability 
and with the lay jiublic must rest the responsi 
bility of accepting it \ olunteer acceptance of this 
program will 

(a) Preserve rather than restore the health of 
100^ of thejieoplc to the greatest de reepos 
sible through the sciences 

(b) 1 equirc that practitioners of medicine becdu 
cated in the basic sciences before they mav l>c 
been cd to practice the healing art 

(c) Make rcadilv available to medical schools all 
facilities nccessarv to teach scientific medicine 
and to preserve modern research methods m 
the laboratories bv animal e^cimentation 

(d) Emplov all dionitied publicity method guided 
bv scientilic me hcine to enable the public to 
recognize the relubihiv of scientific medicine 
and to distinguish it from the subtleties of un 
educated pretenders and imposters 

12 \las thisreviewestimatesthatapproximale 
Iv one fourth of the laitv are now mdiffercnl to the 
benefits of siieniific medicine and that approx 
imatelv another one fourth are antagonistic to it 
the victims of s ] hists quacks and other unscien 
tific practitioners While this afTecU detrimcn 
tally the individuals of adult life whose wisdom 
should guide tliem to choose judiciously and with 
whom It 1 futile to protest unfortunately it also 
affects ihtir innocent children and dependents 
and results in much unnecessary sickness and 
many premature <leaths The increased health 
rate and the number if lives saved in s years of 
this centurv I v th a{ plication of scientific medi 
one proves that the refusal o! this large proper 


tion of our people to accept our aid v ithout doubt 
accountsfor much unnecessary illnessandsuffering 
andat least i; 581 2 preventable deaths each year 

13 More than tw 0 thirds of our people morally 
and spiritually fa\ or the i8th Amendment to the 
Constitution of the United States In spite of 
the injudicious administration of this i8th 
Vmendment which has resulted in an or y tf 
law breaking of self indulgence and ridicule on 
the part of the other one third of our citizens 
the foundation has been laid for a demonstration 
of race betterment and extension of life that will 
astonish the world 

14 It IS my wish that this reviev may aid to 
convince the people that one half day each year 
should be set aside for a comprehensive health 
audit of each member of ev ery family As phy si 
cians wc know the cs entials and the details of 
scientific medicine W e bcliev c that the layman 
and woman from childhood should have a con 
vmcing knowledge of the essentials of preventive 
medicine This knowledge must be imparted bv 
dignified publicity methods by teachers who are 
cducaicd physicians 

15 Speculation thou h not conclusive is 
mtcrcsling If this reasonable program is ac 
cepicd and acted upon (and the present attitude 
of the people indicates that it is bein accepted 
and adopted) based on our comprehensive sur 
\c> I venture to predict that accurate statistics 
will record an extension of longevity from an 
average of 5S years in 1020 to 65 years in 1930 
extension of middle age (40 to 70 years in 1920) 
to from 45 to 80 years in 1930 and a postpone 
ment of setiiUly and extension of the av era e old 

age limit from its present average of 90 vears to 
100 years or more m 1940 And what 1 of 
greatest importance periodic health examination 
with the resulting decrease in preventable ill 
ness will add immeasurably to the wholesome 
ness and happiness of more than joo million of 
people in the United Stales and Canada 
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There are three distinct ^\a}s in which the 
\ xnous high frequenej currents delncred b\ 
the Unit ire used m electro surgery (i) stipt.r 
fi I il dcindralioii (2) cttliing (3) tissue coigtt 
lilioii 

I lor supirhcid dc/ndralton Iht actne 
electrode is held not in actual contact w ilh 
but suflitientK do e to the ti sues to be 
deh\drattd so that sparks are spra>ed across 
the inttr\ening space The \er> high tern 
perature of the sparks is sufficient coniplelcl> 
to dehvdrate a thin outer lajer of tissue 

For cutting purposes the acti\ e electrode 
is energized a different t\pe of current 
I he cutting is not done b\ the electrode 
which has no harpened edge but actually b> 
the current which forms ahead of the elec 
trode an electrical arc which bj coKiahzing 
the ti sues separates them as though thes were 
cut Further b> a suitable moddicalion 
(\ariable amount of damping) of the same 
current a greater or a lesser <icgrcc of coagula 
tion or dehydration maj be produced at will 
It the edges of the sea ered tissues W hen the 
tissues are not particularl> \a cular the cur 
rent is so modified as to produ c the minimum 
amount of dehydration but when the blood 
supply IS greater the amount of dehydration 
IS correspondingl> increased 

The apparatus is pro\ided with control 
witches so that the acti\e electrode can be 
instantly energized with the particular kind 
of cutting current which the surgeon requires 
for sometimes he wishes a strong current to 
make deep incisions rapidl> at others weaker 
currents b> yyhich delicate bloodless dis 
sections maj be carried out 

i For healing the tissues cn masse (the so 
called electro coagulation) the kind of current 
used differs widely from that employed for 
cutting '\n electrode energized yiith coagu 
1 iting currents instead of hay ing cutting prop 
crties cannot be moy ed through the tissues 
I he tis ues surrounding the electrode become 
heated to a depth depending on two factors 
the densit> of the current and the length of 
time it is permitted to flow If a large tissue 
mass IS to be coagulated a comparati\clv 
weak current must be used for a prolonged 
period until it becomes heated throughout 
I or should a stronger current be used the 


tissues in the immediate yicmity of the acti\ 
electrode would become so quickly deh>(]rate 
or cycn tarbonizcd that the current woul 
ccasc to How and the deeper tissues would not 
be effected If on the other hand a small 
tissue mass is to be coagulated one uses a 
strong current for a brief length of time so 
that surrounding tissues are not affected 

It has been sufficient!) emphasized in the 
foregoing paragraphs that the usefulness of 
this electro surgical unit he m the possibility 
it offers of \ar>ing at yyill the character of the 
cutting current so as to secure different 
degrees of deh)dration 

The appiraliis Ihc usual electro surgical 
apparatus is proyidtd yyith a foot control for 
turning on and off the current But ince it 
Ins been found in practice that a foot control 
limits the surgeon too much to one position 
a conytnient hand control has been added 
I his not onl) giycs the surgeon increased 
freedom of mo\tment but grcatlj facilitates 
hi CO ordination 

Because of its shape the hand control has 
become known ibout the laborator> andhos 
pital is the pistol grip It consist of a 
special handle do igncd to hold the operatin 
cicctroilc the current being under the control 
of the surgeon s index finger which pre ses a 
small trigger A number of operating dec 
trodes haye been constructed for special 
purpo cs all of them interchangeable m the 
pi tol grip For ob\ious reasons such acce 
ones as retractor and so on which the 
surgeon needs to emplo) in the operatin 
field should be constructed out of m ulatin 
maten ils 

NETOOsURGICyt. rXPEI ICNCEb WITH HIE 
DOME EMT (HARVLX CESUINO) 

I he surger) of intracranial tumors has 
groyyn from its small and unsatisfactory 
beginnings to a specialt) of unquestioned 
importance Tumors of the brain of one 'ort 
or another arc cxtremel) common and as 
experience accumulates the) are coming ^ 
treated with increasing!) fayorable resu s 
Such notable progress indeed has been made 
in recent jears that the dismal attitude ^ 
garding these operations widel) held at t e 
turn of the centur) has gradually been 
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n Ca e T I tternal urfi c of remaimn«, bl k of tumor n th en irclm 
bone rcmo\ cd with subjacent dura at U c third scs ion 
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monia The lesion slowU enlarged unt I t rcachcil 
large sz (Tig ) It s pai less had in in 
r as d surfac temperature and \ as oft ilmo t 
n ctuant in cons st nc\ The \ a\ sho cd that 
(h bo und riving the turn r as highiv as 
u! ri 1 and d fectivc \arious dngno es were 
mi J su h a a \ t hron c o tcomv 1 1 c ibs tss 
1 hoi t t m meningioma svphdom and a 
m 1 nomi but a apidh grov ing sar omi was 
lav d Th rhv ala dn urolog cal cximinati n 
r rt fr m th i ibl tumor s n g ti No 

{ im 1 V le 1 V as detect d in lungs prostate or 
k 1 V 

On S pi le ^ th t ns Ij ith m lif 
fi ultv tl t 1 f om o\ the su face of th 

t m r \ tt mpt t r m the xtn mill p r 
t f th g th I \ senping it i fr m the 
r gl 1 n 1 h ghl \a ula zed bone I 1 t 
x H Jing \ hi h f) llv gt unler 

tr 1 I th mplantati n of mu I an I of 
tt n 1 1 Jg t t in / k rs flu d Though the 
P t t d tl n 1 a im pr an s from I ss of 
bio 1 n ugh f th gro th is finilU r moved to 
p m t th r lie t 1 Ip t b r pi 1 and cl s I 

Ih pul iti ns f th I ra n w e innsmittcd to the 

lac f th turn r in th pathological bon 
d f t nd t a th oper tor impr s n that he 

a d al g V ith a m 1 g ant tvp of m ningioma 

On Oil D II i m t ur r scu an ! 

th a damp d 1 h 1 at g u nt th r miming 
ir r al j t of th gr ih sr m 1 ith 

u r ng I th loop elc t o I n I th M I 



mg point checked bv coagulation Th large 
f the skull inva i d bv the tumor v as the encircl 
I \ a senes of pcrfontions which ere connected 
b\ RIontenov si forceps lUcc ling v as p ofuse and 
a t ansfusion vvis nee ss rv The flap was agai 
close I th ut draimge 
On OcM r 11 it a th r 1 stage op ration th scalp 
MS again refl ct 1 in 1 the entire block of in olved 
bon together with the idhercnt du a measuring 
about lo bv 8 centim t rs i circumf r nee was re 
moved (I ig 2) bl hng from the dural m rgins 
bet g asd) c ntroll d b> the application of dp 
an I bv coagulati n 

!h pill I gtctl !i igiiosis V as a mj loma of 
plasma cell tvpe Sub cquent \ a> stud) of the 
entir skel Ion fail 1 to r al oth r f ci of d as 
I he piti nt ma le an exc II nt r coverv from the 
pt r tl ( r g ? an 1 4) n 1 sh d n c d nr of 
local r currtncL fi ur month liter v h n icco d gt 
po I h del f an acut nephritis Thcr was no 
po t 1 rl m amination 

It ma\ hive been an error in judgment to 
hi\c undertaken thi operation butthodia 
noM> VM uncertain and with the procedure 
once started there wa no backing out The 
operation could m all probabilitj ha^ebeen 
complcttei in a single sitting had we know a as 
much then as we tio toda\ of electro surgical 
method of attacking a lesion of this t>’pe 
but as thin^ stood two > car apOwowere 
fortunate enough to get safcK throUj,h the 
critical second session without a fatalitv 
Durm„ the cour e of this second operation 
the raw central surface of the tumor had been 
thorouglih coagulated and it was a matter 
of great sati faction to find at the final es ion 
ten davs later that there had been no un 
u uaf reaction from the large area of super 
ficiaUv cliarrcd tissue that had been so Ion 
buriet! 

Shortlv after this another patient a twelve 
jear old child with a midline extracranial 
tumor of similar ort (Fig 5) entered the 
clinic The pre operative diagnosis in thi ca e 
also was uncertain The extracranial lesion 
in spite of its vasculantj was without difii 
cultv clcaiil\ remo\ cd m a siOnlc ession and 
what might otherwise have been a serious 
operation pro\ etl to be a simple matter 
Healing was reactioniess (Fig 6) The 
growth unfortunateK was a metastatic sjm 
pathtcoblastoma and the child had bCoUn to 
show evidence of a spmal metasta is b) the 
time of her hospital discharge 
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During this two > ears period 
w e ha\ e w ith grow mg confidence 
come to utilize electro surgical 
methods for increasingly difficult 
surgical problems and ha\ e c\ en 
sent for old patients w ho ha\ e 
either been refused operation in 
the past or whose tumors on 
exposure haxe been regarded as 
inoperable In all of this we ha\ e 
undoubtedly increased our oper 
atu e mortaUU for the sense of 
securit> due to the vast improx e 
ment in the technique of hxmos 
tasis which electro surgerj 
makes possible has led us into 
undertakings that would ha\e 
been foolhardy to sa> the least 
in other days 

By no means does the intro S\mpat> coUastoma before and after its electro urgical 

duction of this adjunct to era rcmo^al rre operatne diagno is memng oma arcoma ormjeloma 
nio cerebral surgerj mean the 

entire abandonment of the established pnn reports mav well be restricted to our c\ 

ciples of osteoplastic intracnnial procedures periences in the spring of 1927 as the> are 

It IS chiefly re\olutionar> 111 that it enables more likcl> to illustrate technical errors and 
the surgeon to excavate the central portion accidents that have since come to be hrgel> 
of many tumors particularU those that arc avoided ^ 

encapsulated with grcatl> lessened bleeding The Mcmngiomas From the standpoint of 
so that the growth raa> be collapsed and Us their relative benignity these of all intra 
shell more safel> and with Icss contusion than cranial tumors are regarded as themost favor 
formerly be brushed awav from the envelop able for operation However the> often attain 

mg brain This is no new principle to be sure a huge size before the> are recognized their 

for It has been long applied in the intra environment is apt to be evcessivel^ vascu 

capsular attack on the tumors of the cercbel lar their attachment to one or another of 
lopontilc angle that arise from the Aer,fus the large dural sinuses supplies an element 
acKslicus But it has been far less commonly of especial danger and if the area of attach 
utilized for the removal of other tumors it ment is not removed a recurrence is incvi 
having been the surgeons ideal to remove table thc> often arise in inaccessible regions 
the growth when possible intact rather than of the base of the brain and even when more 
m separate fragments owing to the nsk of favorably situated their removal intact is 
inoculation of the field b> tumor cells which likelj to be followed by cerebral cedema and 
the piecemeal method favors But when the by circulator> disturbances on the part of 
electrical loop is used for the purpose the the cerebrospinal fluid that delaj convales 
risk of sowing viable cells is negligible cence Hence thev are possibl> in the long 

These principles of primar> intracapsular run the most difficult of all tumors safelj to 
enucleation b> electrical methods appl> more attack and completel) to remove without sec 
obviously to the treatment of the meningeal ondarj complications 

tumors uhich were among the first to be •„, » a « m pr 1,1, ib, , „ j ,, 

succcssfullv though in the beginning some J *';***...' p k ^ ‘ ^ ” 

i_. 1, ° ° < Ihtlthacllpfra. Jh dsept flh 1 

What crudcl> attacked The} consequcntlv j}, “ ■*, | i ih ru f a hyd^^ ^ i wwiigth t f 
deserve primary consideration and the case d mgj 't t th "Tt* T “ ‘ ^ 
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Encouraged b> the technical success of 
these operations we began step bj step with 
Dr Bovies moral support to engage m the 
more serious business of attacking tumors that 
lav wholl> within the cranial chamber We 
were of course dealing with a novel proce 
dure and were utterl) ignorant of the im 
mediate phvsiological or remote pathological 
effects that might be produced b> electrical 
dthvdration or charring of the nervous 
tissue * Manv shifts and adjustments from 
our customarv methods of procedure were 
found to be necessarj but we fortunatel> 
avoided an\ serious accidents other than an 
occasional infection which crept in to mar 
our generallv irreproachable wound healing 
These few infections were due as wc have 
ince learned to faultv technique rather than 
to an> lowering of the resistance of the tissues 
to which we it first were inclined to ascribe 
them 

The whole question of the anvsthctic had 
to be carefullj reviewed for though most 
intracranial operations tO(la> ire carnc<l 
through under local anasthe la a supple 
mentir> inhalation narcosis mav sometimes 
be necessary if the patient is mcntillv unco 
operative or made ph)sical!> uncomfortable 
On certain occasions m the course of pro 
longed operations the bod> became so 
heavily charged that the anesthetist on ac 
cidentalK touching the patient s face could 
get a spark which might well enough hive 
caused an ether explosion under the hood 
Onl> once however did anj thing of this sort 
occur It was a case in which a small opening 
had been made into the frontal sinus in the 
course of a transfrontal o Icoplastic operation 
This led to a direct communication between 


T w U m 


the respirator) passages and the field 
operation and suddenl) the ether vapor 
sparked and went off m a blue flame fo 
natcl) without an> injurious effects Th 
expencnce however was sufHcientl) cii 
concerting to lead us for a time to subst 
for inhalation narcosis the rectal admini 
tton of ether to tide patients when neces 
over the more uncomfortable period of a 
longed session 

Other difficulties experienced at the out 
w ere due to the fact that epileptiform attack 
were occasional!) produced (cf Case 6 ) 
when the electrode was used to check bleed 
ing from the surface of the dura For thou 1 
these high alternating currents are not sup 
posed to have an) stimulating effects 
irntable tissues apparentl) under certaii 
circumstances the) could become so diffused 
from the point of discharge that their over 
tones were capable of producing ph) 8 io 
logical responses and a Jacksonian fit or a 
convulsion >n the course of an operation when 
the dura is open mav lead to senous conse 
qucnccs 

Wc were also troubled at the bemnnin^hv 
the tendenc) of the current to become 
grounded through the table throu h the 
metal retractors and so on Once the operator 
received a shock which passed throu h a 
metal retractor to his arm and out b> the 
wire from his headlight which was unplea ant 
to sa) the least On another occasion (Case 
4 ) owing to the improper application of the 
indifferent electrode during a prolonged opera 
tion a second degree electrical burn was 
produced which was slow to heal Some of 
these complications were due to inexperience 
some of them la) at the door of the apparatu 
Itself and we were temporanlv forced to 
cmplo) a wooden tabic wooden patula; and 
so on but one b) one the difficulties hav e been 
whoUv eliminated bv progressive modifica 
tions m the design of the current generator 
Further improvements will unquestionablv 
follow but as things now stand those who 
come to use the apparatus will be pared from 
much that we have gone through and will 
find it possible without risk to utilize their 
ordinary operating tabic equipment and cus 
tomary methods of procedure 
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Pi s 9-10 Ca e Photograph of the patient on her di charge showng 

the jnconspicuou car and the It ht residual pals\ of the n ht third Der>e which 
had been contu ed dunng di !od ment f the po tenor fragments of the growth 
(Right) I holograph a ear later to shot eco er> of the third ner\e pal j and 
in I ible car 



" I'l , iih 

4 5 T B »Clll?l I 

F g II Ca e Photograph of uch f agments of the tumor as were prO'Crved 
The large partl> cxcav led 1 loch of the growth hown on the r ght laj holl> to the 
left of the faU an H'as th la t fr gment to be di lodged (cf I " S ) 



7S8 


SUI GLI \ G\^LCOLOG\ AND OBSTET] ICS 



fibrous one which aros 
from the an le of fah 
and tentonum the or 
cration was lon^, drawn 
out there were strang 
ers unfamiliar with the 
fastidious ntual of the 
operating room who 
were running the appa 
ratus. that had been bor 
row ed in the emergcnc\ 
and there ma> pos iblv 
hive been some slip in 
the proper sterilization 
of the pistol and elec 
trodcs that came to be 
handled b\ the operat 
mg team At the same 
time there was an equal 
pos&ibiIit> that the elec 
tro thermic effectsof the 
current might ha\c so 
lowered theresistanceof 
the tissues, ordmanh 


lortunatelv howe\cr the most serious of capable of combatm„ a mild infection as to 
all po toperati\t complications namcK a have been re pon iblc for the patient s death 
wound infection with ccondar\ meningitis from memngifi nine da\s later 

has long been wholK thminatti! an<l con \s chance would lia\c it soon after this 


siqucntU when a lataht\ from an infection 
tjlbwcd the prolonged u c of the current in 
our iirst tnou case wt were grtath dis 
heartened even though there were cxtcmiat 
mg cirtum tanecs The tumor winch hail 
been un uspeeted was an extrtmelj large am! 


t sc I I f gm e f i m 

1 cl d f Dm 1 ft f t 1 1 b d w thd 
d d d fa! \ t h ( t d I 

b I m gom th t at 


t b (I 
f m u 1 
u f of 


disheartening experience with the pnmar) 
o\ca\ation of a meningioma in the manner 
mcntioneel two patients entered the hospital 
at almost the same time each of them with 
a large ubfrontal tumor oripinatin from 
the meninges of the olfactore groo%e The 
account of the operation on the fir t of these 
patient (Surgical No S026) was made the 
basis of the Macewen Lecture* some foe 
month later and the report of the other rna) 
ser\ c our purpose here to illustrate the method 
of procedure 


Cesi- Ih patient (Surge 1 \o 2S046) ' 
mam d J \ iss 36 a ars f age I 0 hat a fai 1 
t\pi at Uactorj gr \ s\ncIromc 
injure fi c> ars befo her admi sion she 0 San 1 
ann ciatc a diminution in the sense of smell e mc 
s on became \ holh lost Of lat she had be n ha' 
gcur us attacks of numb ess a d stiff ess in tn 
I ft sdc of the fac suggestneh Jacksonian 1 
ch racier Th re \ as evidence of loss of m mor> 
a dherr laliecswcr av areofdi position Ichangcs 


c h 

h m 


II Th m Em 
I b h ill 
IX a J PP r 
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Fi tj Case 3 To show oq median section aUrge symmetrical^ placed oHacten groo\e menin loma 
the left half of which had been atta ked b> electro urgeal methods which pro cd meffe U\e from the 
etce^sise sasculanty of tl e lesion 


be abandoned omng to excessive bleeding from the 
surface of the excavation 

The case was given up as surgicallj hopeless and 
recourse was had to radiation vihich accomplished 
nothing Mental sjmptoms became progrcssivel> 
more pronounced dunng the succeeding 8 months 
and on the bare chance that the lesion might be 
amenable to electro surgical methods it was again 
attacked on March 8 ig 7 At this time in the 
course of a nine hour operation wholJv under local 
ana:sthcsia the chief mass of the growth to the left 
of the falx was thoroughl} scalloped but interstitial 
bleeding in the depths became incrcasingl> difficult 
to control and withdrawal with a transfusion was 
necessarj On the following da> we were forced by 
undue bulging of the flap to re elevate it and to 
remove bj suction a sufficient amount of the in 
filtrated and dislodged growth to restore normal 
tension but bleeding was started afresh and in 
spite of another transfusion he succumbed some 12 
hours later 

\t autopsj It was found that onlj th left half of 
the large growth had been in large part removed 
The median ection of the brain shows (Fig 12) the 
dimensions which one of these tumor growths mav 
attain 


Our experience with electro surgical meth 
ods was wholh insufiicient at the time to 
enable us to deil with such a highly vascular 
and formidable lesion Bleeding was if an> 
thing accelerated rather than checked when 
the attempt was made to coagulate the raw 
surface after removal of each scallop of 
tissue for the grow th u as ^oft and the charred 
surface tended to ding to and come away 
with the electrode 

The growth nevertheless might possibly 
have been removed without undue difficultj 
m 1924 when it was first exposed had it been 
approached from the right rather than the 
left side had w e uncov ered the tumor more 
fuUv b> removing the overhanging shelf of 
the frontal lobe and had we known at the 
time that the vasculant> of such a lesion 
oiuld be reduced b\ the slow process of 
surface coagulation before its piecemeal ax 
tirpation was begun 
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Ob] ti Iv th c was nothing to sho\ except a 
ompletc ano mia and bilateral pap Jltcdcma of Ion 
gr ic \ slight enlargement with erosion of the 
sella tur i an J a minute area of calcification to the 
1 ft of th midline just abo c the olfactorv groo\e 
slig! tlj ba k of th crista galli were apparent on the 
st scopi ro tgenograms 
O r } inry i <; IQ und r novocain anaesthesia 
th i u I r ght f nt 1 stcoplastic flap s r fl ctetl 
t tl sid 1 \i g bare an cxtrcmcH tense dura \n 
un c ful att mpt was ma I to emptv the \en 
t 1 th puncture n c lie cnc untering a larg 
r ista t tumor the d pths The tension as so 

g t that t \ a imp ibl to elt at the frontal 
lu a f m th b t 1 plat in orl r to gel to the 
I t th turn r h for e open d the membrane 
Ih I li nt w is th r for g cn an ntravenou 
inj tl f h p tjni al n h h pr mpth re 

iu 1 t sull tl to permit the dura to be 

d along th sjhn dal r dg which as foun 1 
to b 1 a ad n d t gc f pr ssurc abs rption 
71 ) und r u fa f th frontal lobe was then 
cl t i and Lru h la a\ from th gro th until 
It I \ r dg was It nough expo d so that 
s Hops t th tl su coul i be scooped out with 
th lectr fi J 1 p \ ufT lenth d cp furro v was 
thus made t let th patula tc alor be inserie I 
u d r Its upper e ig a to over omc the tendenev 
f th ten brain to extrud into th wound (h g 
I) The g owth \ s th n c avated st II furtb r 
unt 1 th sh 11 f that port n \hich ia\ to the r ght 
f th falx could I ollaps I an 1 ithdrawn in 
ih manner h in (hig III I\) 

The 0 h p ri 1 f r 1 anxi t m this t lious i r 
f m n wa aus dbv ash j art alhxmorrhag 
h h f 11 \ 1 th li 1 Igm t f ih p ten r 

dul of th g th whi h o\ rhv the pituitarv 

fo a B u of th gr at d pth of th aviU and 
th anat mi I li t rt n f th stru lor s t was 
lill lU t t 11 \ h t \ 1 m hav 1 n mjur d 

but t pr sum bh i s th ntcr r ertbr I Ih 

V 1 a all I to bl 1 into the sucker and 
aft r 1 10 thr un \ ailing att mpts to pek it 
up b\ sil I p It a ught bi-twc n the blad s 
f di cting fo p and bi g od f rlunc success 
f II coagulat d f \ p s ng th cii cni alo g the 
st ume t I the flu r f tl i j roc lure it as 

gr ath f ar d th t th chiasm might have been 

ontu cd r c ok d b\ th u r nt but n clearing 

\ th clot th comi r s d hnsm an I n rves 

uld b sc 1 a h p dad ppartnllv unin 
lur J 

7 h p occss of rem \ing thi r ght sided half of 
the tumor had p rm tt d fluid I rgc am u t to 

ts p from th meninges n th expo cd right 
'iiKaan gi n so that t ns n had be ome whollv 
r luc 1 It a ther f c poss bio more easilv t 
xpo c a 1 to att k th equally larg mass f 
tun to th left of th f lx hich wasfr h exca 
t d th the to p ft frst r moving the cn t 


galli and making a cro s section of the falx Fmalli 
the remaining shell of thi half of the tumor wh eh 
contained the calcified area was freed from the I ft 
oIfactor> groove dislocated out of its pocket and 
drawn out from under the falx in one piece (Fg 
8) As a last step the site of the dural attachment 
of the grovth along each olfactorv groove was 
lehv (rated bv brushing it v ith the el clrod w th 
the purpose of d stroving so far as poss ble any 
remaining nests of cell The flap w as replaced with 
out Irainage 

From thi five hour op ration dun g the last 
stages of which ether hal been necessitated the 
patient made a perfect rccovcrv The c was no 
evidence of injury to anv of the exposed nervous 
structures apart from a temporary d p! pia d e to 
a thirl ncr e pal v on the right su! (Fig g) hich 
had probablv been produced in the process of check 
ing the bleeding esscl \ ision remained unimp ired 
She has recently licen examined (feh tay}} ig S) 
and except for h r residual ano mia she rema 
symptom fr e f Fig o) 

The charred fragments of the tumor which were 
c II cted and saved po sibly representing not mor 
than half of the gro th weighed 3 S S grams (Fig 
II) 

The outcome of this operation was more 
«atisfactorx than m the similar ca ede cnbed 
m the Macewen Lecture for normal m ion has 
been prcseratd But the brilliant results m 
these two eases were soon offset b\ two other 
unsucccs ful operations m one of which we 
were wholl} baffled from inexperience b> 
uncontrollable bleeding and in Iheothcrbv an 
indolent wound infection which ultimateh 
proxctl fatal In both instances thou h the 
tumors had reached a large size with marked 
mcntil changes and near blindnes the dia 
nosib of an olfactor) groove meningioma was 
unmi takablc Ihelirstoftlie ca e in which 
bleeding got bevond our control follows 

C\SF 3 A oung man (Surg cat F* 8338) 32 
vearsof g sustain d contu 0 smanaut mbi 
accid nlin iffiS six v ars b fore his hospital adra 
s Fo thi V r attnbul d th svmpl m of an 
unmistakable 1 ft oUacto v gro tumoi hi a in 
the course of lime ha 1 begun s riou I> to alt ct 

s n 

II V as first peratcl upon Other 10 tp i 
X hen the 1 r anler or marg n c f th t mor w 
c posed but its unusual vascul ntv pr tea more 
than a fragm ntary removal of ti sue for \ nti 
tion \s a re ult of th decompr ssio Je d i 

tremcly ell f r nearly two v ars ten jrc ut 
svmptoms b gan to r ppear C n qu ntlv j 
J l\ ig 6 as con 1 per tion v a unlcrt k n a 
a larger portion of the gr th w s remo *• * , 
at the f st session but th opent n aga n had 
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Tig 14 Ca 6 4 Med an section of tliebram >10 in dilitcdielt entnclc wilh occfus on of fonmen of Munro 
from uppurati\e cpendjmitis No trace of tumor found For compa ison w th Figure i 


the tumor m the depths of the wound Ihe 
infection was unquestionabl> attributable to 
some slip in technique during the undul> long 
exposure of the open wound rather than to 
the secondar> efTccts of tissue coagulation to 
which w e at the lime w ere inclined to asenbe it 
These four cases represent then our first 
essa>s to attack the large oUactor> grooae 
lesions which ha\c been ordmaril) regarded 
as inoperable though man> surgeons haxc of 
course exposed them at operation and haxe 
remox ed them in part e hax e since had six 
other wholly successful operations of the same 
kind some of them with total remoxal of 
tumors as large as the last described Thc\ 
howexer add nothing more from an electro 
surgical standpoint to the records gix en abox c 
apart from the fact that the operations owing 
to accumulated confidence were much less 
lime consuming some of the more recent cases 


havingbcen conducted throughout under local 
anxsthcsia 

The di<;couragement produced b> these two 
fatal operations for olfactory grooxe tumors 
rccordcel abox chad meanwhile been offset b> 
the more favorable outcome of operations for 
large meningiomas in other situations less 
difficult of approach One of them was a sub 
tenton d lesion that had once been guen up 
as inoperable as will be told 

Case 5 The patient (Surgical No 2826 ) was a 
woman 46 jears of age whose sxmptoms suggesting 
a cerebellar tumor had begun in 1920 In 19 2 a 
subtemporal decompression had been made bv a 
surgeon in Montreal This rehexed her headaches 
for a time but on their return a >car later she x\as 
referred to the Brigham Hospital where one of 
mx assistants explored the cerebellum and exposed 
xxhat was thought to be a large inoperable glioma 

She made an excellent recovery and was free from 
further sxmptoms of anx serious import for the 
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The stor\ of the other olfactorx t^roovt 
tumor m which a postoperatnc fitaht\ 
from infection occurreil is brieflv as follows 

C r 4 T 1 pat ent iSurRi 1 \ 28344) w s 

an ybis J s 56 ar of age \ho ha 1 been 

p a t alh bl nd f m p ima \ o[ t c atrophe f r t o 

\cirs an 1 wh hid om| Ictc 1 mnand dvinc i 
m tal hang s Ih \r \ sh I the t Mtal 
sp t of calc fie t on n th slilk of the turn r o r 
th olfa tor> groo 

\t th op r ti n n 1/j / o /p a hug gr th 

much la ger th c p t d as dis I cd bi th 

u uat t ansf ontil proc lu The 1 ion i x 
%attd \ ith th 1 tr fed 1 op in much th snm 
pi cemea! fash n (F g 13) deser bed in the pen 
t ve note on Cas In th process the f o til horn 
f the \cntrcl was opened and though thi s 
unintentional the cs ape of fluid gave an abun 1 
of room in \ h h to work The gro vth fin Uv so 
fa as could be t Id \ as remov d n its nti ct> 
the d pressed eh asm nd fl ttened optic t acts ^ 
ng left fulh e 1 osed The pati nt though in go I 
condition at th conclusion of the pr long 1 cigf t 
hour proccdur th 1 st p t fwh h had r qui c 1 


a g n ai anx th tic s Iran fus d with 25 cube 
ntim t r of bio 1 

Sh ma 1 an xccll nt immc hate rccoven but 
u hippih tl conval ance \ as complicat d not 
nlv 1 V a temp r r\ ini tes ns p dus b t b\ 

I i nt cl I U 1 1 t/e ilt/or her the 

cgiti c! ctro I h I been insecur l\ pplied 
n re m al 0 a upcrficial ou d i feel on ir 
h th a c r b ospinal llui 1 1 ak ere long d velopcd 
rhi I kprit If rsomcse\cn\ eksdueng hich 
ti c th 1 all nt remain 1 in fairlv goo 1 cond t 0 
but on It spontan ous lo u c sh rapidh ent 
lo n h II and finalh d d t 0 ni th after the 
op ration The autop v slioi d a suppuratve sfa 
phvlo occus p nth mill No r sidual f the tumor 
a a t be found (I ig 4) 

I he lesion in this else was a large sjm 
metricalh pi iced meningioma e timated at 
area ^o grams (the collected fra ment 
weighed 51 grams) but it fortunateh was not 
particularlj vascular J he prolonged se sion 
was due largely to apprehension lest dama e 
be done to the vessel and chia m envelopm 



F tl 5 Ca e 3 Pre cr\ed scallops (tve glit 50 c gnm ) of the fire i 60 gram subten 
tonal meningioma 
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^ ^ h n h a<la h s Ixjgan to return and 

rcb Ila atax a gradually b came o pronounce I 
he could not fr h get about \ fragment f the 
tumor r mo\cd t the op ation for h slologic I 
xam ation had m an h le I cen shonn to be an 
acti\el> growing m n gioma In the belief that the 
gro\th might b f \or bic for remo al bj tl clro 
surgic 1 m th d she a encouraged to return an I 
on I b a % ? /(? / tie cerebellum was agai 

posed and unJ r loc 1 anesthesia a ct ca 60 gram 
m ni g om \ h h almost filed th poster or fossa 
an 1 had t m n atta hment to the lateral sinus a d 
1 r su f c of th t nlorium as farforwar I as the 
nci ura su ssfull> xtirpat 1 pi cem al in its 
entirety b\ th pro ss of scallop ng % th the elec 
tr fied 1 op (F gs 15 nd 16) ih yound as usual 
as clos d s ur K 1 Ia>crs y itl out drainage of the 
huge cavity Rccoycry yvas uncycntful and heal g 
perfect (I gs 7 and 8) in spite of the temporary 
Undenev of the cay tv to fill with xanthochromic 
fluid y hich mad an occasional postoperative nunc 
ture necessarj 

Another case ot precisel> this same sort in 
which an exceedingly den e fibroblastic mcnin 


gioma hatl been once exposed and abandoned 
as inoperable has since been similarly and 
successfully operated ujxin the patient ttho 
yyas doing well enough as the result of the 
dccomprcs ion having been induced neverthe 
less to return for another trial 
We may now pass to another far more ac 
ccssiblc tvjjc of meningioma but one ne\er 
Ihelcss whose very exposure mav prove to be 
attended with exceptional risks lossibly none 
of these tumors arc more difficult safely to 
uncover than tho e which take their on in 
from the meninges at the outer end of the 
sphenoidal ridge near the pterion where the 
middle meningeal v esscls groov e or perforate 
the lower corner of the parietal bone The 
region may be exccssivclv vascular and even 
the preliminary ligation of the external carotid 
has little influence on the bleeding that may 
be set going Moreover there are apt to be 
cranial endostoses that project into the core 
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Few operations m surgerj arelileU to be 
more hazardous to offer more technical dif 
ficultics or to put a greater strain on the 
judgment and resourcefulness of a surgical 
staff To be sure procedures of this sort 
ha\e in the past been successfulh earned 
through bj other than electro surgical meth 
ods but hardl> in one sitting Ihe steps 
of the operation ha\e possiblj been gi\en in 
unnecessar) detail for those who ha\c had 
personal experience with similar tumors and 
who are alreadx aw are of the difficulties 1 he 
principal reason howexcr for including the 
case here is to call attention to the fact that 
epileptiform seizures were produced by the 
passage of the coagulating current through 
the dura and to give warning of this possi 
bilitj Fortunatelj the convulsions occurred 
before the dura was opened else the> might 
have caused serious trouble from the accen 
tuation of bleeding and cerebral protrusion 

To show that the successful outcome of this 
case was not exceptional a few weeks later 
the outer margin of another still more deeplv 
situated meningioma (Surgical No 28598) 
arising from the sphenoidal ndge w is stum 
bled upon m the course of an exploration for 
a presumed tumor of the right frontal lobe 
that had been wrongU localized bv misin 
terpretation of the ventriculograms The 
area 100 gram growth shown in the accom 
pan}ing photograph (Fig -’3) in the course 
of an eight hour session including the ventnc 
ulographj was thoroughl> excavated col 
lapsed and cleanly removed after which the 
residual dura which could not be removed on 
account of its dense attachment to the wing 
of the sphenoid was thoroughl> dehydrated 
b> spraying with the ball electrode Re 
co\ er> was perfect 

In another place and m another connection* 
hds been de'^enbed how electro surgery jna> 
be of aid not only in the pnmar> attack on 
smaller meningiomas in inaccessible situations 
but as a means of dcstrojing the sometimes 
irremovable cell nests in the adherent dura 
and bone But what has alread> been said 


c h g n nr y d F h dt 1.0 Th in g m » 
f m th t be ! tn ll-e with il y d m f p miry pt 

*1 b t mpo 1 6 Idd Jetts mb d«h itnlilt 
^ mdll 8 d peso A h Ophth 1 (Ch g ) I gg 


Will perhaps be enough to show what mav be 
done with these particular lesions 

During the tw o j ears w e hav e h id an unusu il 
number of meningiomas thirt> nine patients 
having been admitted for their primar> opera 
tion and tw elv e for a secondary operation or for 
recurrent s> mptoms Inal! but four of the cases 
the tumor was removed m a single session 
withsix(ii 7 per cent) fatalities fourofwhich 
have alread> been mentioned This is a high 
mortalitv percentage but manv of the opera 
tions would not hav e been even v entured upon 
at all or would have been given up m course 
as unduly hazardous or impossible of accom 
phshment b> other than electro surgical 
methods As four of the fatalities were due 
to infection it must be confessed that on this, 
score the electro surgical methods served 
temporani) to increase operative risks butthis 
of late appears to hav e been w holly ov ercome 
The Blood Vessel Tumors What has been 
said above regarding the risks from loss of 
blood in dealing with the larger meningiomas 
applies still more to the tumors that are 
actually of angioblastic origin for manj of 
them arc trul> formidable lesions even when 
attacked with the aid of electro coagulation 
as wc soon found to our cost On March ig 
19 7 the dd> after the successful extirpation 
of the large Sylvian meningioma that has been 
described we ventured to attack a rapidlv 
enlarging capillarj hxmangiobhstoma of the 
fourth ventricle An account of the case has 
been included m a monograph which deals 
with the subicct of the blood vessel tumors as 
a whole and a brief resume will suffice for our 
present needs It was the hrst occasion in 
which we had used the highl> damped des 
iccaling current for the purpose of superficial!) 
deh) drating and shrinking a v ascular grow th 
before its remov al 


Casf 7 After man> xicissitudes from mistaken 
diagnoses the patient (Surgical No 28406) a>oung 
woman of 3 >cirs had finall> been operated upon 
in September of igzs at which time a large cerebellar 
cjst was c\acuitcd and a highly vascular nodule 
disclosed in its base An attempt to remove even a 
small fragment of the lesion for histological idcn 
tification led to bleeding that was checked with 
great difilcultv She did well for a year when owing 
Chg ITlJyTm isngtmth bl^^od si t f tb 
b A 8 matm maU m uo 4 h ma f blast mas C C 
Th mas bp kl HI g S (Cas \XIV ) 
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of the tumor ind should these be torn out 
when the flap is ele\ated the bleeding ma> 
at times be most difficult to get under control 
\ good example of such a tumor that had 
progres ed to a fatal issue without surgical 
inter\ention is the famous case so often rc 
ferred to in the writings of Bjrom Bramwell 
(Fig 19) We have had a number of t>pical 
examples of the e tumors in our series some 
if them succcssfullj enucleated m successive 
sessions but I had particular reason for being 
gun sh\ of them having had the shocking 
experience a little more than two j ears ago of 
lo mg a colleague a >oung Boston ph>sician 
who had died on the operating table from the 
loss of blood caused bj the mere reflection of 
the ragged and tumor involved bone flap 
which adhered to the vascular surface of the 
tumor While this harrowing episode was 
still vividl) m mind the patient whose 
histor) follows entered the clinic 
Case 6 \ married woman (Surgical No 28^64) 

44 V ars of age had the classical symptoms and 
signs of a lo left Sjhian fl sure meni goma asso 
c at 1 with contralatcr 1 Jacksonian seuurcs Ugin 
ning in the fac Thcr was aphasia with si ght right 
facial pals> nd a ight homon>mous hemianopsia 
The \ rav sh wtd the t>i’ical endostos s project 
g 1 to the stalk of th tumor at the outer end 
of the sphen dal r ige with enormous environ 
mental diplocti sinuses and d opened meningeal 
channels 

Pr parations wc c made tor a cruieal operation 
with a do or prepared for transfusion and masses of 
pc toral mu clc s cured from a breast amputation 
sch dul d f r the same hour 
On 1 /ar h jg under local anTsthcsia a 
left osteoplastic flap \ as outlined with some dif 
f ult\ and h 1 sat d it broke off only partl> 
exposing the highly vascular du a over the tumor 
Die di g as e cess c m spile of pressure and the 
abundant implantation of muscle v hich v as at 
hand Since th se measures acre insuffccntly 
cllecti e thev were abandoned and with the fold 
kept reaso abh drv with the suckc the effort was 
mad to coagulate the dural c el This had the 
desired effect on the blc ding but lli a rret I ciitscd 
0 sne coi ul to i beginning m the right face and 
necessitating the inhalation of ether for its co trol 
\ftcr some dcla> nd after onsc ousness had been 
rega ned as id con i!swn uas prcdiced by tJ 
fit ll er coag ilatton of t! en e goal tesscls and from 
this time the patient was kept under ether The 
remainder of the tumor involved bo e ovcrl>ing the 
core of the los on and extending down into the 
sphenoidal ndge was then removed piecemeal each 
bite of the rongeurs being follov ed b> sharp blc d 


ing fortunately controllable b> coagulat on F nally 
the subtemporal area of involved dura was fully 
uncovered 

The patients blood pressure b> this time had 
fallen off markedly and preparations were made for 
rcfusion of the collected blood Meanwhile with th 
furposc of getting some idea of the surface extent 
of the lesion m anticipation of the probable necessity 
of a second stage performance one or two small 
Incisions were made through the dura supposed!! 
Ix-yond ihe periphery of the lesion On each occa 
sion soft tumor rather than brain was exposed f r 
the growth proved to be unexpectedly large fully 
ten centimeters m its surface d ameter The idea of 
encircling the area of adherent dura v ith the intent 
of allowing the lesion to extrude between two 
operative periods was therefore abandoned 

Tie attempted transfusion had been a failure 
from inability to get into a sufficiently large vein 
but as the pressures by this time had begun spon 
tancou ly to r turn the chance was taken of at 
I ast starting with an intracapsular enucleation 
\ccor<! ngly ith the desiccating current the dura 
was incised directly into the heart of the tumor 
from a hich generous scallops of tissue were sue 
c ssively sco ned out with the electrified loop The 
c ntcr of the lesion fortunately proved to be of low 
vascularity and the excavation was carried suff 
ct nih far to permit of the partial collapse of it 
shell 

The gro ih \ as then encircled bv an incision 
through the intact outlying dura fie chief dif 
ficult) lav in getting a free dural margin in the 
d eper more \ ascular and more inacces ble sphe 
noidal reg n without further loss of blood which 
the pati nt could hardly have stood But th 
difficulty \ as 0 creome by making the d as on of 
the membrane bet ten a succession of curved 
clamps and by scaling the severed margins v ith the 
current pas ed along the cl mps before their re 
moval 

The shell of the grow th thus fre d began prompt 
ly to extrude and it was a simple matter to collap e 
it as it was brushed awav from the nervous tLSue 
formi gits nest such small v ssels as were found to 
enter the surface of the grow th bei g picked up and 
coagulated as the enucleation proceeded The shell 
of the gro th was finally d slodged from its hup 
pocket with scarcely any injury to the pia arap 
noid the g eatly enlarged and disloptp 
Sylvian vc scls lying exposed in the depth of the 
cavity Whl the osteoplastic flap was be ng 
replaced and the wound closed a transfusion ot 
5 o cubic c ntimeters of v hole blood was g cn 
Vll told it V as a seven hour session 

The photographs of the preser ed ti sues (ri^ 

o I and 22) which we ghed i28grams and prot>- 

abh represented a c rca 50 gram tumor toother 
vith photographs of the patient (Figs 23 and 24 / 
who made a prompt and uninterrupted recovery wi 
t 11 all that is additionally needed to complete t 
story 
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IiR 0 Ca e 6 The du icrcd callop o far as the> were nresened that uere e\ca 
\ated £ om the heart of the tumor fcf Tig ri) before it collap e permitted removal 
(wei ht 58 5 gra n ; 


Case 8 The patient s history (Surgical No 
285S2) occurs ns Case 1 in our monognph on the 
blood vessel tumors and it wiR sufTice to say here 
that she had first been operated upon for an cmer 
genej cerebellar svndrome in ig j the tumor not 
being brought to view She had pulmonary tuber 
culosis and a ccrebelHr tuberculoma was suspected 

As a result of the decompression she did well for 
ncarlj three jears In July of ig 6 at a secondary 
exploration a huge unmistakable haimangioma oc 
cupjing the larger part of the right cerebellar fossn 
Mas exposed Because of its \ascularit> it was not 
even possible to remove n fragment of the lesion for 
histological verification From tins operation she 
had received but little if any benefit and aw ire that 
she was rapidly losing ground she was encouraged to 
return 

\t the third operation on ipnl ig jg / under 
local anaesthesia and in spite of her highly advanced 
cerebellar symptoms the desperate procedure of 
slowly attacking the huge angiomatous growth by 
the process of desiccation and coagulation was Sue 
ccssfully earned through in a seven hour session 
">yi three transfusions in course 

She made all told a satisfactorv surgical recovery 
ind had it not been for her bv this time advancing 


pulmonary tuberculosis the prognosis would have 
been favorable She died at her home from some 
obscure cause without autopsy seven months later 

Two other patients with a growth of pre 
ciselj this same formidable sort have since 
been seen through with better success one 
of them a young boy whose tumor had been 
previously exposed and considered inoperable 
the other an adult in whom the vascular 
growth was successfully and radically at 
tacked by dehydration methods on its first 
exposure 

We had hoped that the angiomatous mal 
formations a discussion of which comprised 
the first part of our aforementioned mono 
graph might be similarly attacl ed by 
electro surgical methods but m the single 
case m which the attempt was made wc had 
the misfortune to spark through one of the 
superficial vessels of the aneurysmal lesion 
thercbv causing troublesome bleeding With 
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t a r tu n of \mptom th cerebellum as again 
\I s d 1j g 1 0 f an I the c) si c\acu tel 

but the turn r lo in! hx I doubled n size and efforts 
t? d al ith It ga 11 to alarming hamorrhage 
Th ell f ffo d d b> th 5 sec nd operat on lasted 
fo >nlv si\ mo tl s and th ugh under ord nar) cir 
umstan s the ase ould ha c Uen r gar I I ns 
urgi Ih h p 1 ss Dr Uo\n f It that \c might 
vabl> 1 \\lv carbonize a Ic ton of thi l>p 
an I th chan as taken Ihc growth assho\ n bn 
th per tie k t hes in the arti 1 ref re I to ha I 
1 \ this time 1 1/j li IQ IQ ) come compi t !j to 
hll tl c ntr 1 portion of the po ter or fos a 
It n f)u d b> spra> ng the highh \nscular 
surfac of th tumor with the coagulating current 
th I all 1 tro i being used for th purpos that 
th su fac c uid be shrunk n and charr 1 as th 
e r l^ellu na gradualh brushed ae a\ from it 
n j h\ log al ff ts b mg produce I Bj thi 
m th d \ h t cpr s nt d po sibU th uler half f 
th le \ as grad Ih brought nlo \ie» and 
0 gill t d The tral porti n of th expose 1 
gr th w s th n pa tl) scalloped but such a degree 
of 1 1 d g 00 b gan to occur from the raw cavitx 
that t sncsa>to take muscle from th 
fiti t s 1 g for purp scs of mplantalion bef re it 
ul 1 b ontr 11 d The h ad ard port on of the 
1 on \a f allv t Itc I out suiTcientl) to perm t 
r br pin 1 flu cl to scape from the dil 1 d iter 
andasth patient had bi th time begun to complain 
of the d comforts of h r po tion on the table the 
fl ps r pla (1 and closed in the usn 1 d tail 
after w hat had been o\ r a f \ e hour s ss on 
Ue wer at thi t me unaware of hat effect th 
h at eng nd r d b\ th long process of coagulxti n 
might have upon the m dulla Nor lid know 
ho \ well the I rge schar \hch % as 1 ft bchmd 
oulci be tole ate i b\ the envclopi g ti sue Our 
appr hensions on th sc sc s happili e re u 


gr und 1 sh m 1 an imme I ate excell ntrccoterj 
and she e I no signs of reacti n \t the e d of a 
eeek s time f aring to ait long r I st t c should be 
unabi to unf Id th ti su s c sih the tumor ws 
again e pos d thi time und r ether anxsthcsii 
and after the r mainder of its surface had been treat 
edinlh same fashion as before it t as possible tot It 
outward th charre 1 mas thcr bi c posing the 

full 1 gthofthc hlatcd andnakc Ifloorof the fourth 

xenttjcl Ihc base ol th turn r as then cl mped 
off d hidralcd n 1 remo\ d from its attachm nt 
)u t xbo th calamus senptorius (Tig i6) The 
I at cni ma I an c 11 nt recoi r\ from he anis 
th tic in 1 j as ed a g >0 1 night but arh th ne t 
m rningshc. b g n t have some r sp r for\ diffcul 
tl s fr m a hich sh succumbed on the mo tng of 
Ml eh y 


In this CT^e we Ind nntlc a dt perate throw 
ind failed whether from poor judgment or 
inexperience need not be discu ed Had the 
same method been emplo\ ed when the tumor 
was smaller the operation might well enou h 
ha\ c been earned through to a succl sful is ue 
This wehaxe had the good fortune to demon 
stratc in a more recent case A was explained 
in our monograph on the subject of the e 
blood xesscl tumors the true liTman^ioblas 
tomas arc ineariabU found m the cere 
bellum some of them bciRo c\stic and ome 
of them largcU solid Ic ions \nd t month 
after the fatal operation described we ha< 
made sufTicient progress to encourageus tosend 
for an old patient known to harbor one o 
these formnlable Ic ions of the latter tj’pe 
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Figs S3 4 Case 6 The patient on her di charge bowing slight re idual right 
facial palsy which soon di appeared 


out further e^cperience it is impossible to tell 
whether vascular malformations of this nature 
can be efi'ecti\el> attacked We have found 
e’?perimentall> how ever that vessels of 
considerable size ma> be sealed b> compres 
Sion with the ball electrode and the employ 
ment of a slowly coagulating current All of 
this needs \ery careful further stud> 

Cerebral Gliomas Ourearlj electro surgical 
experiences as alread> stated were largely 
restricted to the dexelopment of the methods 
of treating the meningiomas in the manner 
described and our first essaj s to deal with the 
tumors composed of elements of the nervous 
sj stem were unsatisfactory However wrhat 
we might some da> learn to do was fore 
shadowed by an occasional experience like the 
following m which the exposed surface of the 
lesion la> uncovered in the w all of a large (yst 

Case 9 The patient (Surgical No 28547) a young 
man seventeen jears of age had been previously 
operated upon m June ia-4 At that tune he 
presented unmistakable symptoms of a left tern 
poral lobe lesion and at the operation a massixe 
Subcortical glioma of a comparatively benign type 
(astrocytoma) was for the day radically attacked 
and in large part removed though because of bleed 


ing a visible portion of the tumor in the depth of 
the lobe was left behind The flap was replaced 
leaving a subtemporal defect 

The patient made an excellent recoverj and had 
been steadily at work as a farm hand until a month 
before his re admission at which time the sub 
temporal decompression began slightly to protrude 
and some of his former symptoms to return He 
reported this fact and was requested tore enter the 
hospital for examination 

He proved to be m such excellent phjsical con 
dition that under ordinarj circumstances one would 
have felt inclined to advise dela> for in spite of an 
occasional headache he was well able to continue 
earning his livelihood 

At the operation on April 14 19 7 on once more 
reflecting the old bone flap under local anaesthesia a 
huge temporal lobe cyst containing at least three 
hundred cubic centimeters of xanthochromic fluid 
was encountered and evacuated With the cutting 
current a long incision was then made quite blood 
lessly through the overlying fibrotic tissues at the 
site of the old decompression In the floor of the 
widely opened c>st was seen a solid mass of re 
current tumor the size of a hen s egg This large 
mural tumor was removed in two large fragments 
(Fig 27) with extraordinary ease by the aid of the 
dehydrating current The growth appeared to lie m 
the fork of the dislocated ventricle which was 
widely opened m the process of its removal The 
tissues actually melted away miraculously before 
the sparking point in a manner that would not have 
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Cerebellar Gliomas Gliomas which arise 
from or mvohe the roof of the fourth \en 
tncle are \cr> common lesions particularlj 
m childhood as the writer has elsewhere 
taken pains to point out ^ 

E\en before we began to emplo> electro 
surgical methods of operating we had begun 
radicallj to attack these tumors and man> 
of them had been successfullv remo\ed the 
ultimate prognosis varj ing in accordance with 
the pathological nature of the lesion whether 
a highl> malignant medulloblastoma a less 
malignant ependjmoma orarelatnel> benign 
astrocytoma It is perhaps incorrect to speak 
of them as fourth \ entricle tumors rather than 
as tumors of the \ermis though in their 
remoaal as was described abo\c in connection 
with Case 7 the widened \ entricle is usually 
laid bare from the distended iter to the 
calamus 

1 he operations are time consuming tcch 
nically difficult and demand full bilateral 
exposure of the cerebellum oftentimes with 
removal of the laminx of the atlas It is 
impossible to carry out the nccessarv manip 
ulations through the single a ertical or 
trans\erse incisions that ha\c recently come 
to be advocated for cerebellar operations 1 he 
crux of the enucleation lies in the control of 
bleeding from the choroidal branches of the 
posterior cerebellar arteries in the tonsillar 
region adjacent to the calamus for it is from 
this source that these median tumors appear 
to receive their main blood supply Should 
one of these vessels fail to be clipped or 
coagulated before its division it is often most 
difficult to secure the bleeding point and 
interstitial bleeding in this region is attended 
'\ith great danger 

The posterior end of many of these tumors 
lies exposed between the tonsils so soon as the 
cisternal arachnoid is opened Others are 
only exposed by drawing the tonsils up out 
of the foramen and separating them so as to 
bring the calamus and triangle of Magendic 
into View Still others are not visible on the 
surface but their presence is betrav cd bv an 
unnatural prominence or widening of the 
uvula Under thcbe circumstances the elec 
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Fig 6 Ca e 7 TI e remains of a lar e capillary 
hxmaogioblastoma of the fourth ventricle charred and 
shrunken by electro de iccation before its removal at a 
ctond session with fatalit from pneumonia 


tro surgical methods can be efTcctiv ely uti 
Iizcd in place of the scalpel or blunt dissector 
m making the long median incision through 
the vermis down to the tumor which even 
when large often lies at a surprising depth 

When the surface of the growth has been 
well exposed bv brushing each of the divided 
cerebellar hemispheres to the side it may be 
primarily excavated in various ways depend 
mg largely upon its consistency When it is 
too soft to be handled as is true of most of 
the medulloblastomas the sucker must be 
largely resorted to but even under these 
unfavorable circumstances electrical methods 
arc constantiv called for to control bleeding 
points more particularly as one approaches 
the vascular stalk of the tumor in the region 
of the calamus 

These operations for fourth ventricle tu 
mors arc relatively common ones there 
hav mg been thirty five examples v erified dur 
mg the past two years few however of such 
seriousness as that for the fourth ventricle 
hTcmangioma (Case 7) described above One 
or two of the cases m which the electro 
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\ np> H l\ rJinr\mtthol of I u li\i n 
Til bo\ mad a p ompt d cx ell t r o\ r\ 
(Fig fe (}) a f t I of th sul limp ral r gon 
h nng 1 < n r quir I L iu of th accunnilati n 
of ecrebr pm 1 fl i d due to (I op it 1 cntri I 

This happens to haxc been the first cn t 
in i\hich a noiden table and nooden spatuH 
were emploxed and the axoidance of an\ 
discomforts or ph\&iolOj,ical reactions was 
ascribed to these accessories i heir importance 
was unduh emphasized as we now know 
but under the encouragement of this c\pe 
rience we began graduall) to gam confidence 
in attacking cerebral gliomas of \ancd sorts 
and m time learned with proptrh modified 
currents how to make transcortical incisions 
with comparatne bloodlessncss and without 
getting the electrode gummed avith tissue 
in the process As a result of (his wc haxe 
become even more radical than heretofore in 


the removal of the t tumors for the former 
nitlhoils of block liissection were apt not 
onh to be somewhat mess\ and bloo(i> but 
there w as alw av the likelihood of inoculatm 
the raw tis ue with viable tumor cells— a 
risk great]) les ciied when electrical method 
of <(] section arc used The detail of pro 
ccalurcs of thi tv pc need hardi) be gone into 
for thev dider greatlv from ca«e to case and 
thev are unqucstionablv capable of vast im 
provement in technique which will doubtless 
come tobeperfectedgiv entimeand experience 
It mav suflicc to a\ that the removal oI 
glioma containing lobes of the brain (frontal 
temporal or occipital) mav be enormou h 
facilitated bv electro surgical manipulation 
and should one apprehend that the nervous 
tissues lining the raw cavit) still contain 
tumor or have been infected bj implantation 
of tumor cells as a last step m the lobectom' 
the raw surface mav begoneoverb) the loop 
and as manv additional thm Ia>ers of tissue 
be scalloped out as maj seem necessar) 
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Cerebellar Gltomas Gliomas which arise 
from or in\ohe the roof of the fourth \en 
tricle are \cr> common lesions p'irticularl> 
in childhood as the writer has elsewhere 
taken pains to point out ^ 

E\en before we began to emploa electro 
surgical methods of operating wc had begun 
radicall} to attack these tumors and man) 
of them had been successful!) remo\ed the 
ultimate prognosis \ar)ing in accordance with 
the pathological nature of the lesion whether 
a highl) malignant medulloblastoma a less 
malignant epend)moma orarelatiaeK benign 
astroc) toma It is perhaps incorrect to speak, 
of them as fourth \ entricle tumors rather than 
as tumors of the aermis though m their 
remoaal as was desenbed above m connection 
with Case 7 the widened ventricle is usuall) 
laid bare from the distended iter to the 
calamus 

The operations are time consuming tech 
nicall) difficult and demand full bilateral 
exposure of the cerebellum oftentimes with 
removal of the lamin-e of the atlas It is 
impossible to carr) out the necessarv manip 
ulations through the single vertical or 
transverse incisions that have rccentl) come 
to be adv ocated for cerebellar operations The 
crux of the enucleation lies m the control of 
bkeding from the choroidal branches of the 
posterior cerebellar arteries in the tonsillar 
region adjacent to the calamus for it is from 
this source that these median tumors appear 
to receive their mam blood suppl) Should 
one of these vessels fail to be clipped or 
coagulated before its div ision it is often most 
difficult to secure the bleeding point and 
interstitial bleeding in this region is attended 
with great danger 

The posterior end of man) of these tumors 
lies exposed between the tonsils «o soon as the 
cisternal arachnoid is opened Others are 
onl) exposed b) drawing the tonsils up out 
of the foramen and separating them so as to 
bring the calamus and triangle of Ivlagendie 
into view Still others are not visible on the 
surface but their pre'sence is betrav ed b) an 
unnatural prominence or widening of the 
uvula Under the'^e circumstances the elec 
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Fig 16 Ca c 7 The remams of a large capillary 
humangiobla toma of the fourth ventrcle charred and 
hrunken by ele tro de iccation before its removal at a 
second session nath falalit f om pneumonia 


tro surgical methods cm be effectivcl) uti 
lized in place of the scalpel or blunt dissector 
m making the long median incision through 
the vermis down to the tumor which even 
when large often hca at a surprising depth 

When the surface of the growth has been 
well exposed b> brushing each of the divided 
cerebellar hemispheres to the side it ma) be 
primanl) excavated m various wa)s depend 
ing largcl) upon its consistency When it is 
too soft to be handled as is true of most of 
the medulloblastomas the sucker must be 
largelj resorted to but even under these 
unfavorable circumstances electncal methods 
arc constantl) called for to control bleeding 
points more particular!) as one approaches 
the vascular stalk of the tumor m the region 
of the calamus 

These operations for fourth ventricle tu 
mors are relativel) common ones there 
having been thirt) five examples verified dur 
ing the past two ) ears few howev er of such 
senousness as that for the fourth v entricle 
hxmangioma (Case 7) described above One 
or two of the cases in which the electro 
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urpical adjunct ^\ as fir«t cmplo\ cd ma\ scr\ e 
in illustration 

C \ E I The patient (Surgical N 8604) a 
hil 1 eight \ a of g as aclmittcd on it r 
) t a\ilh a cholv d disc of 5 diopters s rond 
hadrorcphalus and a full bio \n cerebellar s\n 
Irotne 0 d\ nc dth t an operation was performed 
ithout the customary d la\ for detailed stud) 
Du g th course of th sual e ploration under 
local ant th sia with a \cntricular puncture to di 
mi sh n sstass ahighlj ascilar median tumor 
a ed It was thought to be a hxm ngioma 
nd as c s dered to be 1 operable A small f ag 
m nt ft u emosedfo \ nhcation provedsubsc 
qucntl) to be t 0 greath filtrat d to determine the 
list log al tipe of Usion She was noerthclcss 
g en a sc ics of X ray tre tm nts and did extreraclv 
11 for ih n xt six months during which she re 
m cd f e from simptoms 
He mother r port d 1 Iprtl rp 7 that she had 
b gun g n to ha\e occasional attacks of morning 
om t g and in the hope that the tumor m ght 
possiblv b r mo\ed by electrical methods and 
behevi g that it \ ould be better not to delay until 
the be efcial effect of the decompression had been 
holh lost th child was readmitted for a secondary 
operation 

The clinical history contains the follotxtng 
note which was dictated immediately after 
the operation on April 1 19 7 when the 
sketches (Fig 30) were made and the steps 
of the procedure fully described It tells more 
MMdk than would now be possible or per 


missible the impressions of tl 
case at the time 

Of the extraordinary and revol 
lionizing experiences we ha\e 
havi g m the past month ths case 
think exceeds them all 

The child s nec her re entr\ to (h 
hosp tal after a former d comprcssio 
th subsequent radiation has been 
1 solutcly free from a v evi lences of 
tumor I had almost begun to fe 1 th 
c ha I b ttcr postpone fu thcr in 
\ ntion as unnecessary on the assump 
tion that the tumor must haie bee 
lb rb d by the \ rav I ha 1 not the 
1 ghtest suspic n that wc w re 
to fnd a far larg r tumor tha 
ori), n lly exposed 

I am not at all su e whether the 
tumor that \ as found is a hxmang 
oma after all it may po sibly be a me 
lulloblast ma or indeed an astroc} 
toma TI ere was no cvide ce of the 
great asculanlv which caused us tc 
cut short the primary opcratio and 
which may possibly hav been due solely to stas 
1 \cnso Mthouttbccl cttical dewes I probabh 
would not have done more than to give this gro th 
a partial remo il by suction and probably would 
never have gotten it \er\ fully m view patticula 1 
1 tie neighborhood of its lower pole for h re th 
attachments wort dense and vascular and bl d at a 
touch but they simply melted away b fo e the 
dchvdrating current 

So far as I could see for the first time one of 
these fourth V ntr cle tumors as remo id i tact 
without lea nng bch nd even a suspicious tag 01 
tl sue In the process a new manceu re was cm 
ployel in that the growth after being freed as 
cfT ctivciy as poss blc on th near de well up under 
the tentorium v as then pressed to the oppos te 
side bv the wooden spatula The lateral wall of 
the dilated ventricle thus put on the stretch 
then cl ctncally opened by a bloodl ss incisio the 
full 6 centimeter le gth of the cntricle This made 
it possible for the tumor to be tilted out until the 
opposite wall as shown in the ketch (Fig 30) wa 
m its turn similarly divided thereby permitti g the 
growth to be lifted out in its entirety (Fig 31) 
There is one important point h ch should he 
mentioned in that the dehydrating current 
d stinctly a better method of separating the grov ' 
from the adjacent cerebellum tl an the ordinary 
method of brushing it a vay for owing I presume 
their relatively greater content of water the ner 
vous tissues melted away before the sparking cu 
rent leaving the surface of the growth “ 
exposed In the custoraarv procedure of diss c b 
the brain from a lesion of th sort one 1 11 r 
sometimes to get more deeply into brain 
desirable or on the contrary and what is s 
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worse occasionall> to 
break through the sur 
face of the tumor 

This brief prelimi 
nar> statement as it 
occurs in the record 
tdls about as much as 
does the detailed ac 
count of the operation 
that follo\^s it apart 
from the fact that it 
dismisses ^\ith slight 
reference the difficul 
ties of re exposing the 
growth because of the 
dense adhesions due 
to the old operation 
m the separation of 
which the cutting cur 
rent pro\ed mhmtcly 
superior to thescalpel 
Nor does it mention 
the fact that the \ as 

cular surface of thp *^‘ 2 * The patient 14 day after operation for a recurrent temporal lobe 

' tumor showing fullness of subtemporal region due to temporary tendency of terebrosjinal 
growth was Sprajed fluil to accumulate becau e of the widely opened venmcle 
and shrunkenwith the 

damped deh>drating current as it was grad nodule from the surface of which the xan 
uall^ brought to \iew The tumor proved to thochromic fluid exudes and m time the tumor 
be an astroc} toma composed mainl) of proto unless it is removed ma> come whollj to 
plasmic elements which gives the case (Figs replace the former c>st Under these cir 
32 34) a most fav orable prognosis cumstances its total removal at subsequent 

When these fourth Ventricle istrocytomas operations becomes increasingly difficult with 
are accompanied by a cyst the problem is each attempt because of the tissue adhesions 
greatly simplified partieularly if the cyst which form I have under continued obser 
hea superficial to the mural nodule so that vation apatient who as alad of ninev ear was 
it lies fully exposed Examples of the manner first operated upon m 1907 when I jubilantly 
m which these lesions may be dealt with enucleated a cerebellar cyst Since then he 
under these favorable circumstances art has grown to young manhood but m the 
shown in the accompanying sketchc one mttrvemng twenty years owing to recurring 
35) 5 ho\ s a comparatively small symptoms due to the progress of his slowly 
mtsially placed nodule attached to the roof infiltrative astrocytoma he has been sub 
of the ventricle the other (Fig 36) shows a jected to six operations until there is little 
larger mural tumor which was laterally of his cerebellum remaining Had the nature 
placed in the right hemisphere of the process been appreciated in 1907 it 

In past years surgeons were apt to con might even at that early day have been 
gratulate themselves on the mere evacuation removed at a primary session and both 
of a ghomatous cyst which of course leads to patient and surgeon been spared much trib 
an immediate brilliant operative rcbuU But ulation 

painful experience has shown that the When thc'ic fourth ventricle astroevtomas 

is not an evidence of degeneration of a lesion are found at their first exposure to be un 
and that somewhere in its wall lies a tumor accompanied by evsts the problem is quite 
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er out It lb rare that thev can be 
cd in their cntirelv as in the operation 
,se 10 that has been recorded in detail 
isualh ntccssar\ parilj to excavate the 
betorc it can be bni lied awav from 
rcbellar hemispheres without producing 
c( ntuMon and o far as possible 
' tht manipulation of the tumor pres 
ipin It mu t be avoided because of its 
m ov cr the medulla the re piratorv 
ini m in manv cases already compro 
being ta ilv upset 

example of one of the e solid tumors 
hapiitiied to be an unusuall) firm 
bbla toma but which on Alav 17 
had been thus treated b\ pnmar> 
ical excavation before removal is shown 
? acce mpanving photograph (Fig 37) 
le operativ e sketches (Fig 38) giv e some 
£ sta^^es of Its removal In the case 
i in Figure ,0 the tissue was electncall> 
and It two halve removed in succe s 
:a c On other occasions it ma> be 
dirtault or impo sible to remove the 
aor portKn of the lesion owing to its 


dense attachment to the region of the cala 
mus An example of this is shown in Fi ure 
40 the remov il of the residual nodule was 
given up as too hazardous 

The general run of soft medullobla tomas 
that occup> this same region arc less suitable 
for electrical scalloping and are most effect 
i\el> attacked b\ suction The technical 
problems necessarily differ considcrabl) from 
case to case and each tumor has to be ur 
gitallv manipulated according to its peculiar 
ities Fourth ventricle tumors are alike 
merelv in the fact that the chief point of 
particular danger lies as mav be re empha 
sized in the method of controlling the chief 
vascular attachments which lie along icle the 
calamus for which purpose electrical coa u 
lation IS more likely to be cffcctiv e than the 
emplov ment of clips 

The Acoustic Tumors Because of their 
characteristic symptomatology the acoustic 
neurinomas are possiblv the mo t easily 
recognized of anv intracranial tumors More 
over they are inherently bcni n lesion \nd 
yet from a technical standpoint particularly 
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I » 3 34 Ca c 10 Patient Maj o > at t me ot 

wh eh 80 far as kno\vn i ineflcctuc for astro j toma 

when the> have attained a large size the> 
offer greater difhcuUits than almost an\ other 
tumor with which the neurosurgeon is obliged 
to deal Though the usual run of these 
patents came to operation during the first 
few months when we were grounding our 
selves m the first principles of dectro sur 
ger> difTicullies were experienced owing to 
the spread ot the current to the nerves 
enveloping the tumor phvsiological responses 
being produced which were most disturbing 
to the patient Conscquentl> about all that 
the electrical adjunct could be used lor was 
as a purel> supplementar> measure for 
coagulating dural margins and possibly for 
making the pnmarj incision into the tumor 
and sealing some of its surface vessels 

However during the past six months wc 
hav e come to mochfv our traditional method of 
exposing these awkwardlv accessible growths 
and as a matter of fact we were forced into 
the manccuv rt owing to the urgent postopera 
tiv e complication in the case to be described 

C\SF II The patient (Surgical No 30497) a 
foreigner was admitted with an advanced ctre 
btliopontde s> ndrome On account of marked men 
tal changes he was wholly uncooperatue He was 
bedridden because of his ataxia nearly blind from 
secondary atrophy and there was extreme d\s 


barge The bald path a d ic to tl e former radiation 


phagia The operation had to be begun under ether 
narcosis which he took badlv Ills respirators 
embarrassment w as such that in spifc of a ventricular 

f iuncturc there was sulTicient stasis to cause undue 
OSS of blood 

The tumor a large one was finalK well enough 
exposed to permit of a partial mtracapsular cnii 
cleation a slow process as the growth was hrm and 
vascular Owing to the patients condition it 
was necessary to withdraw without haying accom 
plishcd much mori. than i decompression The 
wound was closed none too easih and as is custo 
mary the patient was left fact down on the table 
to await tht full recoyery from the anoisthttit 1 his 
he failed satisfactorily to do C radually respiration 
became still more embarrassed with increasing 
cyanosis a falling blood pressure and rising pulst 
rate Uwastyident if lift yverc to be saved that the 
desperate chance would haveto betakenof re open 
mg the wound — always a most disheartening 
procedure 

I reparations for resuming the operation were 
midc and the carefully closed wound was reopened 
The evident cause of the compression was a syyollcn 
cedematous and infiltrated cerebellar hemisphere 
overlying the growth for on its release the patient s 
respiration and color almost immediately improyed 
There was nothing for it but to remoyc a large 
crescent of the hcmisphtre This was aecompUshed 
with amazing case and quite bloodies ly with the 
dehydrating current The tumor which preyioush 
had been awkyyardly exposed under the margin of 
the retracted hemisphere then lay fully bared to 
yieyy It y\as radically excayated with the loop 
electrodt until its capsule could be 0 fully collapsed 
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1 3 Op t kcl h gi I No 3 9) h wi / th pnmi y th ghwjclc cdu ulatoo ter f 

f cy t // th p ncd y l howi thi f I e tr 1 0 vbicb I a flat mu al oclule III loop be ed fo 
ttiDo la t tf hmc t of d 1 t nt 1 oof ft t di t at 0 t d 


that th antcri r portion f the growth tsh ch w s 
edg d alongside th pons in th tentor al open ng 
old be r 1 ased 

Though the 1 8S of blood had b en cons d table 
and though the t 'o oper tions had co sumed ov 
five hours th patient b ganinim diatclv tom p o\e 
and a month lat r he was abl to alk out of the 
h pital n unusually g od conditi n for the i t m 
of n acoustic tumor that had att ed su h a 
]a gc s zc 

Uhat was pariicuhrlv une’tpected in this 
man s cisc was the fact that the postopera 
tne cerebellar ^vmpioms were if anything 
Ic s marked than one usuall) sees in com 
parable ca es when the cerebellar hemi phere 
has merel) been retracted and left in place 
\\e had fully anticipated that the remoyal of 
what must hayc amounted to practicall> the 
lower third of the hemisphere would leaye the 
corre ponding kg and arm so itaxic that thej 
would be practically u eless 

Since thi illuminalino experience yye haye 
adopted this method as a preliminarj step in 
e\po mg other acoustic tumors (Fig 41) and 
haye not only been able therebj to get a far 
better primary \icw of the lesion but haye 
come to feel (hat in ad\inced cases a partial 
cerebellar cvtirpition IS in the long run less 
likely to accentuate pre existing ataxia than 
did the ineMtable contusion of the lobe that 
\ as formerly produced bj the method of 
retraction 


Hoyy far one mij go with the adoption of 
this principle of remoying the uninyohed 
shelf of brain that oycrlies a tumor rather 
than merel) retracting it or mcisinj, throu h 
It down to the surface of the tumor with 
subsequent separation of the incised ed es 
remains to be seen The temptation will be 
great to extend the principle in regions where 
cortex registers no important functionnow that 
the excision of tissue is so grcatl) facilitated 
b> electro desiccation \nd the same thing 
applies as well to lobectomies for the mass 
extirpation of gliomas— a principle which 
should of course not be earned too far 
The mere prolongation of life unless it can 
be made better worth h\ mg is not an accom 
phshment for the surgeon to pride him elf 
upon as has often been emphasized 

As Dr Boyiespreliminar) note was written 
in May 19 7 it has seemed appropriate to 
restrict the case reports in this paper so far 
as po sible to an account of our earl) ex 
penence yyhich had begun to accumulate 
dunng the prmg of that )car In all of thee 
operations the actiie electrode was used 
yyhile attached to the hand made pistol grip 
which he had devised and carved out of 
bakehte (Fig 42) the current being shot 
b) the surgeon Meanwhile a second person 
Dr Bovie himself in those instructive days 
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Fig s7 An unu uall; frm meduJJoblasJorm of Muftli 
ventricle (Surgical ISo 8,34) remo\ecl after primary 
excavation by calloping to reduce the sire of the le ion 


controlled the switchboard and moditied the 
character of the current m wa)S he thought 
appropriate to the surgeon s particular needs 
of the moment 

We had originallj discussed the possibilit> 
of haMng ke>s on the handle of the pistol 
grip which would enable the surgeon himself 
to change and modify tlie currents cmplo>ed 
so that an operator at the switchboard of 
the apparatus would no longer be required 
But as a matter of fact we have tended m 
quite the other direction For we have come 
more and more to dispense with the pistol al 
together and to use the electrode as a pencil 
and this for reasons to be explained has made it 
necessary to take on an additional assistant 
instead of eliminating one as we ongmallj 
planned to do 

For gross work the pistol does well enough 
and It is of course a great comenience for the 
surgeon to have the current under the im 
mediate control of his trigger finger But for 
delicate dissection in dangerous places around 
the optic nerves and chiasm for example 
the movement of the electrode with the 
pistol in hand compared to the mov ement of 
an instrument held mthe fingers like a penal 
IS exceeding!) awkward One need only 
attempt to write his signature wnth a penal 
inserted in the muzzle of a revolver to ap 
preciate the difference We consequently 
have been obliged to take recourse to a foot 
switch which has been supplied with the 



Pig 38 Operative sketches (reduced /^) to show steps 
m the electro surgical removal of a solid fourth ventricle 
tumor (Surgical \o S754) I shows appearance at 
primary expo ure // after splitting the vermi and re 
mov al of primary scallop III the partly scalloped tumor 
being di lodged 1 \ the bed of tumor with widely opened 
ventricle after removal of its roof together with tumor 

newer models of the apparatus or better 
still to hive an extra assistant cleaned up 
who not onl> holds the pencil when not in use 
but who oftenplajsa far less passive role than 
this as ma> be explained 
On one occasion (on April 26 ig 7 to be 
exact) a large right frontal glioma of a 
somewhat unusual t>pe was exposed and 
attacked b> electrical methods In this pro 
cess which necessitated the removal of the 
larger part of the lobe and the laying bare of 
the anterior falx an unusual number of 
vessels were encountered and since the 
operators left hand was engaged in careful 
retraction of the brain while the right was 
holding the pistol the coagulation of these 
vessels though thev were plainl) brought to 
view was difficult to compass The need was 
felt for some sort of a split pointed electrode 
that could be used for making incisions when 
closed and >et could be opened in the fashion 
of the usual duck billed forceps so as to pick 
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%essel of considerable size too large to be the forceps on each side of the ^essel and 

sealed b> the dehjdrating current happen to included in the dehjdration process 
be dnided m the process of incising the brain There are times when solid tumors of the 
or of stilloping a tumor it cm without menmc-iotna t>pe (cf Case 3) nia> be in 
flooding the wound be allow dtoph> direct themselves o highlj \ascular that when the> 

1\ into the sucker while the point is picked are scalloped with the loop even with a 

up bv the forceps down which the current highly damped cutting current bleedin*' 

1 albwed t5 pass m the manner described from the base of the furrow maj be senous 

\ beginner it his experience coincides with And if this process has to be repeated over 
ours will often ha\e diflituUj m regulating and over again without waiting to control the 
the current 0 a to seal the bleeding point bleeding after each scallop is removed the 
properlv without so damaging it as to start patient will shortly have become too ex 
bleedin" alre h At times when too strong a sanguinated to permit further prooress 
current is u ed t? coagulate a naked vein of W e hav e recently been dealing with a hu e 

con identic izt the steam caused by the deep seated meningioma of angioblastic type 
cichv iration mav actually lead to an explo with an audible bruit that required three 

1 e rupture of the vessel wall Until we separate stages before the shell of the tumor 

learned largcK t v ercome these diflicullies could finally be collapsed and dislodged 

we continued to place reliance as of old on (Fig 43) The growth which was approxi 
ih er clif s and th lu^h for the control of the mately^ a 150 gram lesion lay deep in the left 

larger ves e) clip cannot be wholly super temporal fossa and was exposed by 

se led they ire u ed le s and less frequently cally excising the oval disc of temporal lobe 
ind the current more and more forha?mosta that overlay it In pite of a superfiem 
1 Ev en a fairlv large artery may be effect preliminary treatment of the surface with 
n el\ occluded w ithout risk of opening into its a coagulating spray when the grow th came 
lumen provided some tissue is picked up by to be scalloped with a damped dehydrating 
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Tig 43 To illustrate the succes i e stafits of the electro surgii.al removal of a large 
vascular meningioma occup>in6 the temporal fovsa and an mg from the tentorium After 
the pnma > uncapping of the lesion by elcctri al remo\al of the 0 al disc of overlying 
cortex and after bru hing the vascular surface of the exposed tumor with a ball electrode 
and coagulating sprav the sketch 11 shows the primary scallop m process of removal 
III shows the condition at the end of the first session II at the end of the second ves 
Sion The shell of the tumor was finall> remo cd at a thud ses ion CSurgical No 32127) 


current (Fig 43 11) it vv-is neecssar) ov\ 
ing to excessive bleeding to keep the raw 
groove from which each piece of tissue had 
been looped out clean by suction and to 
shift from the loop to a ball electrode and 
from the cutting to the coagulating current 
before the surface could be sunicienl!> dried 
safelj to permit the removal of the next 
fragment Fmallj it was found that if the 
scallop of tissue w as allow ed to remain in its 
bed for a time or was held in place b> the 
slight pressure of a cotton pledget it could 
be removed shorth with praetKaUv no 
bleeding 

There is no gainsaving tint the emplov 
ment of the Bovie unit or an> other form of 


current generator as an aid to the removal of 
a brain tumor idds a complication to an al 
read} highl} complicated procedure \ et m 
making a review of the earl} histones for 
purposes of this present communication I 
find it expressl} stited over and over again 
that the particular procedure in question 
though an extremel} prolonged and arduous 
performance was one which without the 
electro surgical adjunct would have been 
impossible to carr} through to a safe con 
elusion 

During the two years that have elapsed since 
we hesitatingl} began to emplov the currents 
in cranio cerebral surgery five hundred and 
fort} seven operations for tumor have been 
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] crformc 1 I hough for some of these opera 
tion the electrical methods were not essential 
there were few of them even when no tumor 
was found m which thev could not advantage 
lu Iv be emploved The currents are useful 
even for such trifle as brushing the urfaceof 
the durv with the ball electrode in order to 
eal the torn meningeal v eins from which per 
1 tent ovzing ma\ sometimes trv ones pa 
lunce )r imilarlj for checking the per ist 
Liitlv ) /mg points on the under surlateof the 
reflected bone before its replacement or tor 
eojoulatino ome retractor^ v cssel on the in 
ei ed dural margin To be sure muscle im 
plantation bone wax and silver clips have 
bng been used lor these several purposes and 
thev cannot be whollj dispensed with even 
now but on the whole electneal methods 
usuallv serve to accomplish the same ends 
more expeditiouslv 

In earl\ tw ent> y ears hav e passed since Pozzi 
innounced to the ^cademv ol Medicine in 
I aris a method 1 ir the cure of malij^nanc} b> 


the action of sparks from the terminal of an 
Oudin rtsinator a procedure termed ful 
guration as Dr Bov le mentions m his intro 
ductorv note Slowlv and gradualh thi 
onginal procedure has been modihed an 1 
extended until for the treatment chieflv of 
cutaneous lesions and of onhcial malignancy 
it has gained enthusiastic advocates The 
possibilities of electro desiccation and coa u 
iation nevertheless have not as >et come to 
be sufficientl> appreciated bv the generil 
surgeon who has been prone to regard what 
art called surgic il endothermj or diathermv as 
merely refined methods of tissue cauterization 
Surgerj is a conservative art It takes to 
novel methods reluctantly as an old do to 
nett tricks It was slow to adopt the ligature 
slow to adopt the principles of antisepsis 
slow to adopt the fastidious technique and 
painstaking hcemostasis that have largely put 
a stop to operating by the clock It has been 
equalK slow to adopt the principles of electro 
surgerv which from a technical standpoint 
are likely to be no Ic s revolutionizin 
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A STUDY or UTERINE AND TUBAL DECIDU \L REACTION 
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M AN\ modern wntcrb hn.\e indiciled 
either h\ imphc'ition or direct st'itc 
ment that the> behe\e that the 
de\elopment of an extra uterine prcgnanc\ 
constantI> produces a decidual reaction m the 
uterus which is similar to that associated 
with a normal pregnanc\ (Anspach Aschoff 
Graxes Herxheimer Kaufmann Williams 
and others) 

Boehmerus in was the hrst to observe 
the formation of decidua in the uterus m a 
case of extra uterine pregnanc> and his find 
ing was corroborated a few ><ars later b> 
William Hunter That this point soon be 
came controversial is shown bv Parrv s re 
V lew of the subject of extra uterine prcgnanc> 
in 1876 He stated that some investigators 
believed that decidua is always formed m the 
uterus others that it is found in the gravid 
tube while still others have reported the find 
ing of both uterine and tubal decidua m cases 
of tubal gestation I arr> concluded that 
uterine decidua is formed constantly in cases 
of extra uterine pregnancy and stated the 
opinion of this astute observer (William 
Hunter) thus plainly expressed more than a 
centurx since mav still be accepted as the 
truth and had others been equally careful 
m their investigations a great deal of useless 
discus'iion would have been avoided This 
apparently ended the controversy that so dis 
tressed Parry 

Strah m in a review of the subject in 1889 
wrote that It was then universally admitted 
that the endometrium undergoes dev elopment 
into true decidua in cases of tubal pregnancy 
In his monograph on ectopic prcj^nancy 
(fQ 1) Schumann disposed of this question 
by the following statement i he influence of 
an impregnated or imbedded ovum wherever 
situated always bungs about an evolution of 


the uterus to some degree with the develop 
ment of a decidua vera in that organ 

DuoUct obscrv ed that uterine decidua is 
not aUvavs found but pointed out that it is 
Usual lor the uterine decidua to be dosqua 
mated during the profuse menses which so 
commonly occur previous to tubal rupture 
Novak and Tcl mde as well as Schumann cx 
plained the absence of uterine decidua at the 
time of operation by the occurrence of fetal 
death sufficientlv long before operation to 
permit desquamation of decidua and endo 
mctrial regeneration to occur 

Since the whole matter is still in an un 
settled state the studv of the uterine cu 
rcttings and fallopian tubes m a senes of 
cases of tubal pregnanev from the Gyncco 
logical Service at The Lakeside Hospital was 
undertaken m order to determine the fre 
qucncy of the occurrence of uterine and tubal 
decidua in these cases as well as the frequenev 
of vaginal bleeding and its relation to the 
state of the chorionic villi indomelnum and 
embry o 

Table I contains the data concerning the 
5^ cases of tubal pregnancy here reported 
Histological material for a studv of the endo 
metnum was acces'sible in all cases but the 
gravid tubes were not in every inslaiKe 
acces<;iblc for complete histological examin i 
tion since m certain cases only th< contents 
vv ere sectioned How ev cr all of the cases here 
rcportcil are of unquestionable tubal preg 
nanev 

Only 8 of the 53 eases showed decidu d for 
mation in the endometrium (I ig i ) I he 
endometrium in 20 instances was in the rest 
mg phase while in lO 11 showed v irying de 
grees of cvchc Inperphsia 

A studv of the 45 cases having i non 
dcadual endometrium indicates th vt in a cer 
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tiin number of these uterine decidua had or decidual formation in the uteru If uterine 
ne\er been formed durin^^ the tour c >f the decidua had been formed it should hive been 
pre ent pregnanc\ f)und at operation since there uas no historv 

In none of the 6 cases shown in lable II of its desquamation Neither was there an> 
was there vaginal bleeding prior to operation endometrial change (Fig 2 ) that could be 
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construed as involuting decidua or as retained 
degenerated decidua \\ e must conclude that 
uterine decidua had not formed in these 6 
cases 

Tubal decidua uas found in 26 cases 
(Table I) We do not mean to imply that 
tubal decidua v\as present onl> m 26 cases 
because m several instances either a study 
only of the tubal contents was made or the 
diagnosis of pregnancy was made on the gross 
finding of a fetus In a number of instances 
an adequate examination of the tube was not 
made and the study was limited to a few sec 
tions It is to be noted however that of the 
26 cases in which tubal decidua was found 
endometnal decidua was present m only 5 
It is therefore apparent that the development 
of tubal decidua is far more frequent than the 
dev elopment of uterine decidua in these cases 
of tubal pregnancy Whatev er stimulus regu 
lates the formation and development of tuba! 
decidua may reasonably be assumed to be 
responsible likewise for the formation of uter 
me decidua It appears probable that in 
these I cases uterine decidua had not de 
V eloped (Figs 3 4 and 5) if it had developetl 
it should still have been present It does not 
seem logical that the uterine decidua would 
desquamate and the tubal decidua persist 



I iR j No 17433 Kesting endometrium found m a 
(a c with 0 histo > of va mal bleeding prior to operation 
Ina much as there was no history of bfeedin or passage 
of decidual cast it seems likel> that decidua in the uterus 
irid not been formed 

There were 4 cases m the series in which 
the fetus found at operation was m an excel 
lent state of preservation or w as liv mg J heir 
importance is sufficient to justify a bncf case 
presentation 

C\sr I No 5190 Mrs J colored 30 years of 
age entered the hospital with a complaint of vaginal 
bleeding and lower abdominal cramps of f weeks 
duration Her last menstrual period had t^cn 12 
weeks prior to admission At operation a veil 
developed approximately 2 month fetus vas f(un I 
attached to the ruptured right tube Th fetus 
showed no signs of postmortem chang a d if n t 
alive at the time of operation had fy*-n d ad only a 
very short period The uterine curetting* } j/f j ^ 
well preserved intact decidua 

Case 2 No 14159 Mrs B colord i/car rf 
age entered the hospital with a compLi ^tri a/n 1 
bleeding of 4 weeks duration Sh t d y-lt 
periods previous to the onset of th } 
operation a 12 centimeter fetus was f v. ^ 

to a recently ruptured right tub- 'rVr** V2_~- 
wrinkling or desiccation to indica t th f 
had been dead any consideral' "rf c 
curcttings showed a resting e d -"fnj"! 

Case 3 No 14400 Mrs fL o- - j r--" 
age entered the hospital gr' 

pains m the lower abdomen 

for a month Her last me_ 

6 weeks before her admis t jv* ^ ^ - 
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la t J fo 4 k H p V ou r n 1 h I b cn 
r gul r At opv. alion a \ ell pr s r do cent m t 
f tu s fou 1 att h d t ruptu d I ft tube 

Ih ut It tt g h> 1 a rt ting endo 

m trium 

Case 4 No iSiho Mr o h t 30 \ ar$ of 
Tg t r d th hosp t 1 mpla gofnaininth 

1 ab lom h h h d been p es nt f r k 

p tor to adm \agin-il bl d g h d U n 

nlm St ontinuois d ring th p t X ek \t 
p t on an r pt d 1 ft tule v full 
h h th r la t amni tt icl ont 

g a 11 p d appar ntl II 14 mtlli 

m ter emb vo \ 11 d 1 ped ndom tral 

I idua wa ob d th uterine rclt g 

On!} of the e 4 ta es howed a deadual 
rctction m the utcru The endometnum of 
( a Cb and wab in a re ting pha c although 
in the lir t a t centimeter and in the second 
i ) centimeter well pre ened npparentU 
living fetu wi found These pattenfs were 
between ^ and 4 me nths pregnant at the time 
of operation but there was no evidence of 
uterine deci lual firmation 

It IS often impos iblc to sa\ with certainU 
whether an embrv r or fetus is alive when seen 
It operation It is po siblc however to tell 
the diflerence between a fetus which has been 
<Iead for 4 week, or more and one that is 
„ros h normal In each ol these 4 ca e the 
fetus certiinlv had not been dead as Ion as 
the duratun of the vagina! bleetiing It is 
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seen that vaginal bleeding var>ing from 4 to 
14 weeks m duration had occurred prior to 
operation \ agmal bleeding therefore does 
not invanablv mclicatc fetal death 
Table I show that m 46 of the 53 cases 
there wa a hi tor> of vaginal bleedin" varj 
iHo from I to 1 weeks in duration prior to 
operation An attempt was made to establish 
some connection between the bleeding and 
either the condition of the endometrium or 
that of the gravid tube Schumann states 
that so long as the life and growth of the ovum 
progresses without interference there is no 
utenne bleeding and the development of this 
sign mvariabl> predicates death of the cm 
brvo or at least beginning separation from the 
fal e decidua into which it has imbedded 
I olak and \\ elton concur w ith ‘'chumann and 
in their experience uterine bleeding marks the 
death of the embrv 0 Thev believe further 
that as long as a chorionic villus remains 
alive the bleeding ma> continue 

Because v agmal bleeding is such a common 
svmptom of ectopic pregnanev and becau c 
the phvsiological state of the endometrium a 
seen in the curcttings of 23 of these cases wa 
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TUBERCULOSIS OF THE GENITAL TRACT' 
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1 r the mock of entn of an infection !•> 
unknown and the method of lreatmi.nl is 
uncertain interest m the subject is ah\ a\ » 
aroused 1 uberculosis of the genital tract i» 
no exception to this rule is a rcMCw of the 
literature w ill show 

Is the disease pnmar\ in the epididvmis 
\esicles or prostate’ How often is the unnar\ 
tract also imoKed’ Should epidid>mcctom> 
be performed’ Is remo\ al of the entire semi 
nal tract preferable to epidid>mectom> ? It 
cpidid> mectom) is performed what are the 
chances of m\ol\ ementoftheremaimngcpidid 
>mis’ Can epidid> mectomj be considered 
as a curative procedure or only a palliative 
one’ What are the chances of the post 
operative formation of sinuses? If they occur 
how long do they persist? What is the life 
eapectanc) in these cases’ If treatment is 
not instituted what will be the outcome’ 
What are the determimng clinical signs of 
tuberculous and non tuberculous epididv 
mitis’ These are some of the many questions 
uppermost in the physicians mind when he 
encounters a case of tuberculous epididymitis 
W e shall cite from modern literature on these 
controv ersial points and add a rev lew of 500 
cases which were obsened at the Ma>o 
Clinic prior to January jg 3 Ihe cases 
occurring within the last 5 years have been 
excluded m order that the final results might 
be better determined One hundred sevent> 
five of the patients were operated on Two 
hundred fiftj eight w ere traced We believe 
this senes is large enough to permit the draw 
mg of deductions of clinical value 

DIFFERFNTIVL DJVOVOSIS 
In a review^ of this senes of cases we noted 
the listing in the histones of the following 
mtrascrotal lesions 

A Trauvialic origin fi) lixmatoma and 
( ) torsion of the cord with hydrocele 

R db f 111 W SCOBSHU 1 g ISae 


B hifeciious origin fil gonorrh l il cpidul 
>mitis and hvdroccle ( ) non specific cpidid 
vnutis and hvdrocelc and {3; svphihs of 
the testis and cpidid> mis 

C lumors of the epiduhmts (i) angioma 
( ) lipoma fj'' carcinoma (4) fibroma and 
dermoid 

D Tumors of the spermatic cord fi'l lipoma 
( I tibroma (^)sirtoma (4) hTmatocelc and 
(0 spermatocele 

r Tumors of the testicular tunics (il 
coma and (2) fibroma 

Trom the foregoing it ma> be seen that the 
differential diagnosis m these cases is not 
alwavs simple 

In the diagnosis ol tuberculosis of the 
genual tract evidence of a tuberculous lesion 
elsewhere should naturaU> be looked for in 
the unnary tract first If it is found the 
probabilities are that the thickened epidid> 
mis is tuberculous Stev ens who rev icw ed the 
cases at Bellevue Hospital stated that if 
unnary tuberculosis is diagnosed the sus 
pected lesion in the epididymis will be found 
to be tuberculous in more than 90 per cent of 
the cases In 79 of our cases (36 surgical 4 ') 
clinical) d>suria was present and m all but 
7 renal tuberculosis was demonstrable Bar 
ney (2) in a stud> of 154 ca'^es of tuberculous 
epidid>mitis noted tuberculosis of other parts 
of the body m 55 8 per cent involvement of 
the lungs being most common 2 7 per cent 
In 112 of the 17s surgical cases all v erified 
by microscopic examination of the removed 
tissue, there was no sign of tubcrculo<iis 
other than that of the urogenital tract In 
the 63 remaining cases there were 9 m which 
there was healed or questionable involvement 
of the lungs 7 m which pulmonar> tubercu 
losis was active 19 m which there w is 
tuberculosis of the bones or joints (9 asso 
aated with slight pulmonarv lesions) and 8 
in which there was lymphatic involvement (3 
tj M hfi Id W>sc Ap 1 6 93 
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decidua is constantly found at the implanta 
tion site if the chononic m11i are intact 
3 \ aginal bleeding is a common symptom 
of ectopic pregnancy and is not necessarily 
associated uith the death of the fetus the 
condition of the chorionic \ilh or the physio 
logical state of the endometrium 
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ihe mim arguments rclatnc to trt.itmcnt 
hn^\c\cr depend on the settling of ihi jHimt 
If the epididymis can be shonn lo be tin 
initial site of the disease, the simple procerlurc 
of epidid\ mectomy becomes logical If on 
the. other hxnd it is shown that the disti t 
Originates in the prostate or scmim! scsulci* 
the radical remo\al of the genital tract with 
out the testicle would be the aictpted 
procedure 

Ihose who believe that the prostate is the 
initial site of the disease including \\ alker 
who has had a great deal of expc-ncnccmcvper 
imental work point out that when apparently 
recent tuberculous lesions arc found m the 
epididymis the process is usuallv far advanced 
intheprostateandv esicles 1 hev further state 
that the lesion usually develops m the lower 
pole of the epididymis where it would be 
expected that infection by w i> of the \ vs. 
deferens v\ ould first appear They ha\ e noted 
similar involvement bv gonococci which as 
shown by Rolnick enter through the lumen 
of the V as deferens Ihey ask why a different 
mode of entry should be advocated for the 
bacilli of tuberculosis If lesions of the tpi 
didymis are examined microscopically it is 
found that those in the lower pole seem to 
be more advanced than those in the upper 
pole Although the apparent duration of a 
tuberculous process does not necessarily deter 
mine its pnontv lesions of the epididymis 
have been produced experimentally by the 
injection of the organisms into the urethra in 
cases in which the testicle has been injured 
previously 

^ oung m a most comprehensiv e article on 
the subject m which he advocates the radical 
removal of the entire seminal tract asserts 
that the primary focus is not m the prostate 
or epididymis but in the seminal v csiclcs and 
quotes Guy on the father of modern urology 
who believed that the tuberculous process 
usually begins in the seminal \ esicles and that 
the involvement is from urethra outward 
toward the external gemtaha 

Without overlooking the pathological and 
experimental evidence brought forward by 
others Eraasch (4) Caulk (6) and Barney 
all emphasi/e the striking clinical indica 
tions that the infection is pnmarv in the 
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cpiditlymis Caulk says I have ^^een any 
number of prostatic and vesical tuberculous 
lemons heal after removal of the external 
genital tuberculosis Eraasch says Exami 
nation of these patients several years after 
operation show« that the prostate which was 
formerly lirm and nodular is now much 
smoother and softer and frequently scarcely 
palpable The same is true of the seminal 
vesicles 

In 5 cases in our senes in which a subse 
quent evamination was made some time after 
epididvmcctomv the prostate and seminal 
vesicles appeared to be normal while in 35 
others they were nodular but apparently not 
causing trouble We know of only one 
patient who was not examined who subse 
quentK required operation on the prostate 
and V esicles 

Barney asks If genital tuberculosis 
arisen in the prostate or ev en in the seminal 
vesicle why is it that this disease is practi 
rally unknown clinically or postmortem^ It 
IS only reasonable to suppose that tubcrcu 
losis of cither of these organs would produce 
symptoms for which relief would be sought 
and treatment giv en lurthermore prolonged 
observation of such cases would undoubtediv 
rev eal the actual condition sooner or later If 
the prostate or seminal vesicle is the starting 
point of epididymal tuberculosis why is it 
that the remov al of the epididvmis ha-? such a 
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with d OLi U(, 1 pulnwn ir\ k j< n n\(1 i with 
tuberculo i ot the ippcnciix) Ihe uldition 
of the j Cl (. h rcinl tubcrtoloiij, without 
loci in the lun" ir other orpin 54^ 

per cent in whiih luberculou:> le ions were 
i soonted Ihe c tigure ire within i per 
cent of Barnti t imi ite 
If 'IS ociatcd tubcrculou le uns ire not 
demon trable a dia^no i ol acute tubercu 
lous epididvmiti shiiill not be m'i<le hur 
nedh ^ccirdinp to Kt\«. when the pon 
t'lneous iiikctioii ot 'in cpi<hdsmi upgc U 
tuberculo i ne mu t beware ol accepting 
thi sup e tion until u Ici t months hiic 
elapsed to pr \e that the mlection will not 
pet well sponidiu u ]\ tor unlc s there are 
confirmaton le i m e! cwhere m the bod> or 
icul fast biuUi tin be e\pres5ed from the 
j ro tate or \e itle r ob aincd from the 
urine t iic inn 1 be ure that an\ le ion of 
the cfi lithmi i t mp lined bj ant le ion of 
the intern il penit il i actualU tuberculous 
until tile 1 n e 1 months without spon 
t incou un [ r )\ t it o 

Indi eu in tin j int Stceens said Farlj 
tl c (unler n ni nth) of tubcreulou and 
nni tiilitr ul u | i h l\miti haae aiwut in 
tqual i\tent t un hement of the prostate 
and \e ttle A lime elapses these organ in 
the pre me i tuber ulosis continue to gi\e 
I iljiibk e\i I n c of di case m about the 
ime pr ){ rii n (f m tances as is found in 
tht earlier 1 1 where is in simple inflamma 
tl n thci ten i pratludlK to become normal on 


palpation Hence marked mtohement of 
the prostate and seminal vesicles after epi 
didjmitis has existed o\ era month is evidence 
in favor of tuberculosis after 6 months it 
becomes a ver\ stron" argument for this 
(liar,nosis 

I he prostate w as inv olv ed in 52 per cent of 
cises It was described as irregular firm and 
nodular occa lonallv one had softened area 
In ca es there were ab cesses 

Involvement of the vas deferens was noted 
b> the examining physician in 35 per cent of 
the eases It w as described as a hard pipestem 
like thickening with nodulation in proximit) 
to the qiididvmis 

Ihe history of previous epidid> mectomv 
ircliidectomv or the incision of scrotal ab 
sccsscs his justly been considered a stron 
evidence that anv lesion of the remaimn 
cpididvmis IS probablv tuberculous The 
presence of a discharging sinus is almost 
pathognomonic although in ome instances it 
mav indicate gumma Tuberculous sinuse 
are usuallv posterior while those from gumma 
are more likclv to be anterior In our senes 
97 of the patients had received surgical treat 
ment previously — 58 incision of scrotal ab 
sces^^es 6 epididvmectomy and 33 orchidec 
tomy — and loS patients had dischargin 
sinuses (74 surgical and 34 clinical) The 
sinuses had been draining for from a few davs 
to several sears A tendency was noted in 
many cases to abscess formation and drainage 
followed by spontaneous healing then recur 
rcnce several months later In most of the 58 
cases in the senes of 108 m which the 
absce'is was incised the patients wen. 11 )t 
aware that the process was tubcrculou In 
the remaining 50 case the sinuses formed 
spontaneouslv or with no more than the aid 
of local applications 

\s the non tuberculous lesions are u ualiy 
unilateral the presence of bilateral cpididv 
mill probably favor a tuberculous on in 

priuvrY SFVi of infection 

To answer the question regarding which 
of the genital orf,ans will be involved fir t 
in a tuberculous infection appear to bt 
almost hopcles It is possible that anv one 
of the organs mav be initially involved 
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tilt mam arguments relati\c to treatment 
howcaer depend on the settling of this jinint 

If the epidid>mis can be shown to be thi 
initial site of the disease the simple procedun 
of cpididv mectomy becomes logical If on 
the other hand it is shown that the ihsei e 
originates m the prostate or scminil \csicles 
the radical remo\al of the genital trict with 
out the testicle would be the accepted 
procedure 

Those who belieee that the prostate is the 
initial site of the disease including Walker 
who has had a great deal of experience in e\per 
imental work point out that when apparently 
recent tuberculous lesions are found m the 
epididy mis the process is usually far ad\ anced 
intheprostateandxesicles ThcN furtherstite 
that the lesion usually dex elops in the low cr 
pole of the epididymis where it would be 
expected that infection by way of the xa'* 
deferens w ould first appear They hax c noted 
similar mxolxement by gonococci which a» 
shoxxn by Rolnick enter through the lumen 
of the X as deferens They ask why a different 
mode of entry should be advocated for the 
bacilli of tuberculosis If lesions of the cpi 
didymis are examined microscopic lUy it is 
found that those in the lower pole seem to 
be more adx anced than those m the upper 
pole Although the apparent duration of a 
tuberculous process does not necessanly deter 
mine Us pnonty lesions of the epididymis 
haxc been produced experimentally by the 
injection of the organisms into the urethra m 
cases m which the testicle has been injured 
prev lously 

Young in a most comprehensix e article on 
the subject m which he adxocates the radical 
remoxal of the entire seminal tract asserts 
that the primary focus is not in the prostate 
or epididymis but in the seminal vesicUs and 
quotes Guy on the father of modern urology 
who behexed that the tuberculous process 
usually begins in the seminal x esicles and that 
the mxolxement is from urethra outward 
toward the external genitalia 

Without oxerlooking the pathological and 
experimental evidence brought forward bv 
others Braasch (4) Caulk (6) and Barney 
( ) all emphasize the striking climcal indica 
lions that the infection is primary in the 
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epididxmis Caulk 'says I hixc seen any 
number of proslatic and xcsical tuberculous 
lesions, heal after rtmoxal of the extern il 
gcnit il tuberculosis Braasch say s Lxami 
nation of the^e patients sex oral years after 
operation shows that the prostate which xvas 
formerly firm and nodular is now much 
smoother and softer and frequently scarcclx 
palpable Ihc same is true of the seminal 
x csicles 

In 5 cases in our senes in which a subse 
quent examination was made some time after 
cpididy mcctomy the prostate and seminal 
xesicles appeared to be normal xxhile in 35 
others they were nodulir but apparently not 
causing trouble We know of only one 
patient who was not examined who subse 
quently required operation on the prostate 
and X esicles 

Barney asks If genital tuberculosis 
arises in the prostate or ex cn in the seminal 
xtsidt why IS It that this disease is practi 
cally unknoxvn clinically or postmortem? It 
IS only reasonable to suppose that tubercu 
losis of Cither of these organs would product 
symptoms for xvhich relief xvould be sought 
and treatment gixen Furthermore prolonged 
obserxation of such cases xvould undoubtedlv 
rexeal the actual condition sooner or later If 
the prostate or seminal x esicle is the starting 
point of epididymal tuberculosis xxhy is it 
that the removal of the epididy mis has such a 
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with a oe-icitcd pulni einn It i")!! 'iiul i with 
tuberculo i ot the ippenchxi Iht 'wWition 
of the j Cl t ■)! rtnal tubcrculo i without 
foci m tlie lutv >r other orj,ani> fiixci. 54 S 
per cent in which tuberculous. Ic ion-» were 
nsbociated I he e tij,ures. ire within 1 per 
cent of BtriiLN e timatc 
If associated tubcrculou le loii are not 
demonstrable a diJp.ni 1 ot acute tubercu 
lou cpididvmitib h luld not be made hur 
ricdU \ccordinft 1 1 Ke\e when the s|>on 
taneous intecti n oi an ejiilidsmi uggt t 
tuberculosis one mu t bew ire of accepting 
this suggestnn untd it lei t ^ m>iith& ha\e 
clap ed to pnic that the infection will not 
get well pontine u 1\ 1 r unless there are 
tonhrmaton k uns cl cwhcrc mlhebodi or 
icid fast builli can be expressed from the 
1 ro talc <r \c rIc r ib amed from the 
urine nt imi t be urc that an\ lesion of 
the epi \u\%mi i ni] imei b\ anj lesion oi 
the iiitcriial ^ciiital 1 a tiialK tuberculous 
until tlic 1 ij t imnths without spon 
t ineou cure ] r \ e it i 
Indi tu in till ( iiitSlcxcnssaid EarU 
Cl e (uti ler t ni ntlil of tuberculous and 
nin tidier ul u j 1 ii lemiti hai e about in 
iijual ivtint 1 11 Ivemeiit of the prostate 
in I \ c iile \ time elapses these organs m 
the pre enn 1 lioerculosis continue to gi\e 
pdpilik e\il 1 if disease in alxiut the 
ime prip rti 1 of instances as is found in 
the earlier e\ t wlicrcas in simple mflamma 
tnn the\ ten 1 { r ulualh to become normal on 


palpation Hence marked mxoKemenl of 
the prostate and seminal \esicles after cpi 
did} mitis has existed o\ er a month is e\ idencc 
in favor of tuberculosis after 6 months it 
becomes a \cr> strong argument for thi 
diagnosis 

I he prostate w as inv qI\ ed in 5 pet cent of 
cases It was described as irregular firm and 
nodular occasionalK one had softened areas 
In cases there were abscesses 

Involvement of the \as deferens was noteil 
bv the examining physician m 35 per cent of 
the case It was described as a hard pipestem 
like thickening with nodulation in proximitj 
to the cpididv mi 

the histor} of previous cpidid} mectomy 
orchidectomv or the incision of scrotal ab 
sccsscs has justly been considered as strong 
c\ idencc that an> lesion of the remaimn 
epididymis is probably tuberculous The 
presence of a discharging sinus is almost 
pathognomonic although m some instances it 
ma> indicate gumma Tuberculous sinuses 
are usually posterior while those from gumma 
are more likel> to be anterior In our enes 
97 of the patients had recei\cd surgical treat 
ment prcMousI} — 58 incision of scrotal ab 
sccsscs 6 epidid) mectomj and 3 j orchidcc 
tomv— and 108 patients had discharging 
sinuses (74 surgical and 34 clinical) The 
sinuses liad been draining for from a few days 
to sexcral years A tendency was noted in 
many cases to abscess formation and drama c 
followed by spontaneous healing then recur 
rcnce several months later In most of the 5S 
cases m the senes of 108 m which the 
abscess was incised the patients were not 
aware that the process was tuberculous in 
the remaining 50 cases the smuses formed 
spontaneouslv or with no more than the aid 
of local applications 

As the non tuberculous lesions are usually 
unilateral the pre ence of bilateral epididy 
mill probablv fi\ors a tuberculous on in 

irisryRV sevt of l^FECTlo^ 

lo answer the question re arding which 
of the genital orp,ins will be inyohcd first 
in a tuberculous infection appears to be 
almost hopeic s It is possible that any one 
of the organs may be initially inyohed 
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the mam arguments relative to trcatmcit 
however depend on the setthng of ihi point 

If the epididymis can be sliown to bt thi 
initial site of the disease the simple protediin 
of cpidid> mectom> become'^ logical If on 
the other hand it is shown that the ilisei e 
originates in the prostate or scminil vcsults 
the radical removal of the genital tract with 
out the testicle would be the leceptcd 
procedure 

Ihose who believe that tlic prostate is the 
initial site of the disease including Walker 
who has had a great deal of expenencemevper 
imentalwork point out that when apparcntl> 
recent tuberculous lesions are found m the 
epidid> mis the process is usuallv far adv anted 
intheprostateandvesicles Ihev furtherstitc 
that the lesion usuall> develops in the lower 
pole of the epididymis where it would be 
expected that infection b> wa> of the vas 
deferens would first appear Thej have notc<l 
similar involvement b> gonococci which as 
shown bv Rolmck enter through the lumen 
of the vas deferens Ihej askwh> adilTcrent 
mode of entry should be advocated for the 
bacilli of tuberculosis If lesions of the epi 
did>mis are examined microscopicaU> it is 
found that those in the lower pole seem to 
be more advanced than those in the upper 
pole Although the apparent duration of a 
tuberculous process does not necessanlv deter 
mine its priontv lesions of the epididvmis 
have been produced expenmentallj b> the 
injection of the organisms into the urethra in 
cases in which the testicle has been injured 
previouslv 

\oung in a most comprehen ne article on 
the, subject m which he advocates the radical 
remov il of the entire seminal tract asserts 
that the pnmarv focus is not in the prostate 
or epididvmis but in the seminal vesicles and 
quotes Guyon the father of modern urology 
who believed that the tuberculous process 
usually begins in the seminal v esicles and that 
the involvement is from urethra outward 
toward the external genitalia 

NVithout ov crlooking the pathological and 
experimental evidence brought forward bj 
others Braasch (4) Caulk (6) and Barne> 
fz) all emphasize the striking chmeal indica 
lions that the infection is pnmarv m the 



fg Tul»crcuio 1 of tiic cntiri. cj iclidjmi Tulicrcu 
l u noJulation it tit jun turt of ti vas and the epidid 
\mi \l din^ f r or 3 ctnlimelcr along the vas 


cpKli(l>mib Caulk ‘5a>s I have seen anj 
number ol pro&tatic ind vesical tuberculous 
lesions heal after rtmov il of the external 
gemt il tuberculosis Braasch sa> s Exami 
nation of these patients several vears after 
operation shows that the prostate which was 
(ormcrl> lirm and nodular is now much 
bmoother and softer and frequentl> scarcelv 
palpable T he same is true of the seminal 
V cbicies 

In 5 cases in our senes in which a subse 
quent examination was made some time after 
cpidid) mcctom> the prostate and seminal 
vesicles appeared to be normal while in 35 
others thc> were nodular but apparently not 
causing trouble \Vc know of onl> one 
patient who w is not examined who subse 
qucntlv required operation on the prostate 
and V e icles 

Barney asks If genital tuberculosis 
\nses in the prostate or ex en in the seminal 
xesicle \\h> is it that this disease is practi 
callv unknown clmically or postmortem^ It 
IS onl> reasonable to suppose that tubercu 
losis of cither of these organs would produce 
sjinptoms for which relief would be sought 
and treatment gix en I urthermorc prolonged 
observation of such cases would undoubtedlv 
reveal the actual condition sooner or later If 
the prostate or seminal v esicle is the starting 
point of epidid>mal tuberculosis wh> is it 
that the remov al of the epididj mis has such a 
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ilutirv (.litil 111 the other orj,an >f the 
f.enitil trict I line fallow efi i good raan\ 
iT es for i good min\ \ ear both before 
incl after operation While there ha\e been 
( ecasional exceptions as is to be expect 
ed the prostate and vesicles which were 
nodular indurated and enlarged before epi 
did\mectom> have eventually returned to 
in es entiallv normal condition Bamev 
states thit 5 ol 6 bo>s with tuberculous 
epididvmitib who were examined at the 
Mas achusetts G ncral Hospital did not show 
evidence of the disease m the vesicles or 
{TJstate he quotes Kantorowicz as stating 
that the prostate was involved in onlv of 

children uho had cpididjmal tuberculo is 

Cunningham (b) in a review of 4 250 nec 
rop > records at the Boston Citv Hospital 
found 35 eases of tuberculo is of the epididv 
mis in which gross and micro copic examina 
tion of the cpididj mis and a fcross examination 
of the prostate and vesicles were recorded 
The V esicles w ere inv olv ed in ^ ca es and the 
prostate in 5 He state It is seen that 
in each instance where the vesicle was 
involved the prostate was involved also and 
that there were ten instances where the 
epidid\mis was the onlj structure of the 
tract affected which gives good rea on for 
the belief that the disease is usually primary 
in this organ 

In our sene involvement of one seminal 
ve icle was noted m 68 cases in all of which 
the epididv mis on the same side was affected 
In lO of the c the opposite epididymis was 
also involved ilthough the vesicle on that 
ide felt norm il 1 he c data would suggest 
that the infcctu n did not travel through the 
vesicles to the other epididymis but that it 
waspnmarv in the epididymis and thi seems 
to explain the improvement noted following 
cpididvmectomv 

ASSOC 1 VTI D URINARV INFECTIOV 

\ great deal has appeared in the literature 
with referen c to the incidence of genital 
tuberculo is as a complication of a unnaty 
infection Braasrh (5) in 1920 made a com 
prehtnsive review of a sene of 234 cases of 
renal tubcrculosi and noted that there was 
genital infection in 171 (73 per cent) there 


ire n t as m iin c tim itc of the j irieiilagt 
if unnarv tiiberiiil i lomplicating i genital 
infection 

Barney 111 a scries of 154 cases of lubenu 
lous epididymitis found associated renal m 
fection m 4 5 per cent In 100 cases of gem 
tal tuberculosis Thomson Walker found ac 
companying unnarv tuberculosis m 3/ cases 
although epididymitis was present m onh 
73 of the series 

In our senes of 300 cases renal tuberculo is 
was found to be present in no (57 urgical 
and 53 clinical) and developed after epidi 
dymectomy in 7 Our observations seem to 
show at least a ^6 per cent chance of the 
association of renal tuberculosis with tuber 
culous epididy mitis This percentage is higher 
than that of other observers but we beheve 
that the recognition of more cases of renal 
tuberculosis and their surgical treatment 
explain the lower incidence of late mortality 
Since in jy 7 per cent of the 109 cases of 
bilateral involvement and m 37 i per cent of 
the 191 cases of unilateral involvement there 
was renal infection the chances are that 
urinary infection would occur whether the 
epididymis was involv cd on one or both sides 

In 5, cases in which only one kidney was 
affected the epididymis on the same ide was 
affected m 23 ca es on both sides in 21 cases 
and on the opposite side in 9 cases Thus in 
the presence of unilateral disease of the 
epididvmis and coincident renal tuberculo is 
there appears to be an overwhelming chance 
that the kidney on the same side is involved 
In 13 cases bilateral renal infection was asso 
ciated with unilateral epiclidvmal infection 

ANVLVSIS OF URINE 

Micro copic examination of the urine was 
made in 293 cases and it was negative m 9 
Pus cells were found in 137 and in 64 both pus 
cells and the bacilli of tuberculosis w ere found 
Thirty six of the latter were m the surgical 
group and renal tuberculosis w as demonstrated 
mall but s cases 1 woof the patients died pre 
sumably from tuberculosis within 3 
nephrectomy for tuberculosis was performed 
4 years later on 2 patients and the fifth 
patient died from cardiac disease It would 
seem reasonable to assume that bacilli of 
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tubtaulosis ire rird) found m tlu unnt in 
lases of tuberculous epidid>mitis unle'ss there 
IS also tuberculosis of the kidnej Cunning 
ham states that m manj clinical cases in which 
the vesicles and prostate w ere tj picall> tuber 
culous smears of the expressed material show 
baalli of tuberculosis m less than 15 per 
cent of cases examined In this connection 
it ma) be noted that of the 79 cases m which 
there was djsuria renal tuberculosis was 
demonstrable in all but 7 and poslopcra 
ti\ely onl> 3 patients aside from the 79 
mentioned complained of this sjmptom when 
questioned Djsuria therefore does not 
appear to be a symptom of genital tubercu 
losis unless there is coincident renal m\ol\e 
ment In reporting one of the few cases of 
primary tuberculosis of the prostate disco\ 
\ered at necrops> Roll states that there were 
no urinarj symptoms prior to death D> suna 
therefore must be considered as an important 
indication of renal involvement 

INVOLVEMENT OF THE REMAINING EPIDIUVUIS 

Ihomson Walker states that if the epi 
didymis on one side is tuberculous the one 
on the other side is invariably affected after 
ayearortwo InStevens series of 74 proved 
cases 25 per cent involvement of the epidid 
ymisonboth sides was noted on examination 
and in the series reported from the Massa 
chusetts General Hospital Barne> noted 
involvement of both sides in 29 3 per cent 

In log of our cases approximately one 
third bilateral involvement was noted on 
examination and involvement of the remain 
ing epidid> mis w as noted in 38 cases the other 
having been previously removed presumably 
because of tuberculous infection Beanng m 
mind these percentages of bilateral involve 
ment at the time of the first examination it 
IS of interest to note the incidence of recur 
rence in the remaining epididymis following 
surgical procedures K.eyes says Be the 
operation ever so slight or ever so radical 
relapse on the other side almost inevitably 
occurs) Barney says My figures show that 
relapse is less apt to occur if the first epidid 
ymis IS operated on Barney reports only 
10 6 per cent of such recurrences in his senes 
of cases 



I ij, 3 Tuberculo I of the testicle and epididjmis 
The te tide and epidid>'mis have been split to show the 
imhar> involvement of the testicle and caseation of the 
cpi(lid> mis 

In our senes of 175 surgical cases bilateral 
involvement occurred m 58 orchidectomy or 
epididymectomy hid been performed on the 
opposite side m 26 there was one case of 
atrophied testicle following mumps and one 
of an undescended testicle thus there were 
only 89 cases m which it was possible for the 
tuberculous process to extend to the other 
side Eighty of these we have traced 9 of 
the patients have died and of the 71 still 
living 28 (39 per cent) have tuberculosis in 
the remaimng epididymis It would seem 
that epididymectomy did not tend to lessen 
the involvement of the remaining epididymis 
and yet the fact that m 82 per cent of the 
cases it became involved within a year after 
operation indicates the possibility that it was 
microscopically involved at the time of oper 
ation and that the operation was responsi 
ble for the low incidence of extension later 
since during the second y car only 6 5 per 
cent were inv oh ed and m from 2 to 10 y ears 
only 10 per cent after this time involve 
ment was infrequent single cases occurring 
I 15 and 17 years later 

SINUS FORMATION 

Whether or not the operation prevents 
extension to the remaining epididymis it may 
remove or prevent a distressing discharging 
sinus and frequently relieves the patient of 
a painful focus of disease Unless surgical 
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procedure is in tiluted for the relief or 
pre\cntion >f suppuration it i qut tioniblc 
whether it is indicated It must if aiur t 
t e follow e<l occasiomlK i in ill tuberculou 
procc e b\ the de\elnpment of di charging 
must it chief object bcin^ to prea ent thi 

In the 175 surgical ca cs the wound healed 
within a month in , cases and during the 
lirst \ear in ,5 more in 8 case a sinus persist 
it] lor vtarsandin for7>cars Several of 
(he pitient in repJiing to our questionnaire 
\ lunteercd the information that healing did 
n t ommence until tht> exposed them 
selves to sunlight following which healing 
was rapid Male has shown conclusi\el> in 
the c ire of veterans that heliotherapa. causes 
rapid healing of scrotal sinuses and causes the 
regression of all tuberculous lesions of the 
genital tract He states that the foundation 
of the treatment is ba ed on the assumption 
that tubcrculo i of the genital tract is a 
bcal manifestation of a generalized process 
and that treatment in order to be curative 
ind permanent must be directed toward the 
di ease as a whole rather than toward local 
manifestations alone He therefore confines 
the patient to bed for v c irs and administers 
heliotherapv dailv Few patients suffering 
from tuberculosis of the genital tract could 
be persuaded or ha\ e the means to undertake 
such an ideal cour e of treatment neverthe 
less whenever possible heliotherapv hould 
be used in a sociation with surgical proce 
dures If the di ease 1 not far advanced 
heliotherapy mav be suostitutcd for surgm 
if it is available to the patient economicallv 
and gcographicalK where it is not the arli 
/icial sunlight it the quartz I imp ma> be 
ubstituted One of lur patients reported 
that hi inu lul mt he il until he had had 
such treatment althouiih he had tried hclio 
therajn prcvi u h 

iRFvriiLNr 

^oun^ believing the eminal vesicle to be 
the primarv point of infection advocates the 
remov al through a perineal incision of both 
tmiinl vesicles and ampulla: together with 
the prostate at the same time removing the 
V as deferens and diseased epididjmis through 
an in<^uinal incision The operation is radical 


and Oiiinb> is the onlv one of the leading 
urologists who has felt thil the disease di 
mands this drastic form of treatment He 
reports 6 cases m which he removed the 
eminal vesicles the procedure did not how 
ever alwavs prevent the later development 
of the disease in the remaining epididvmis 
and in several cases a persistent perineal 
sinus dev eloped \ oung has reported 15 cases 
ivith I death at the time of operation 
Nine 0/ our patients were treated bj this 
radical procedure 4 of them are dead 4 arc 
living and i case has not been traced The c 
results are not better than those of the more 
conservative method of removing the epidid 
vmis with a portion of the vas deferens a 
procedure preferred bj most surgeons because 
of the lessened risk and the equallv good 
hnal results Hunt saj s E\ en though most 
patients with tuberculosis of the epididymis 
have one or more scrotal sinuses the hi h 
inguinal incision is preferable to the scrotal 
incision The contents of the scrotum are 
readily drawn up into the incision thus facili 
tatmg excision of the epididymis the involved 
tunica vaginalis and sinus together with the 
vas as high as the internal inguinal nno 
Primary healing of the wound is the rule 
Excision of the involved and inflammatory 
tunica viginahs is important for earh closure 
of the scrotal sinuses While castration is 
sometimes necessary in cases of extensive 
involvement resection of the testicle is readily 
accomplished in cases of partial involvement 
The frequency of bilateral tuberculosis of the 
epididymis should condone the promiscuous 
orchidectomy for either unilateral or bilateral 
involvement if for no other rea on than for 
its mental and physical cflects 

Maxemer followed this method in a ene 
of veterans under government care He 
injected the perineal end of the vas deferens 
with phenol and dosed the wounds without 
drainage He says Sinus formation is en 
counged by drainage and most of these 
wounds closed primarily and healed like 
incisions for hernia Two ca es with involve 
ment of the eminal vesides presentiHo 
indurations and swelling to the size of a 
small orange on rectal examination improv etl 
at once after epididy mectomy and the peUic 
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mibs decre'i'^ed one half m '^izc within a 
few weeks 

Ihc possibilit) of exciting mihir\ or 
meningeal tuberculosis following cpididymec 
tom) must not be overlooked Caulk reported 

cisob in which meningitis de\ eloped after 
simple cpidid)meclom) under local anicsthc 
sn and called attention to the increase in 
Mnilcnce of tumors and infections of the 
testicle as compared with similar lesions in 
other parts of the gemto unnarj tract In 
our senes there was one death from tuber 
culous memngitis and one from miharv 
tuberculosis followin^^ operation It seems in 
advisable therefore to operate until the con 
dition has become chronic in order to minimize 
this nsk 

I ROGNOSIS 

Ihc late mortality following either single 
or double epidid)m(ctomy is \ariousl> csli 
mated Berger reported on 46 cases traced 
irom I to 25 )ears Thirteen patients ( 9 
per cent) had died Cunmnghim reported 
on a series of 32 cases Seven patients (21 
per cent) had died within 10 years Barnc> 
traced 11^ cases from i to 25 years after 
operation and found that 7 per cent of the 
patients had died from some form of tuber 
culosis He estimated that 85 per cent ot 
deaths occur within the first 6 ) cars \ oung 
warns against forgetting that man) patients 
from whom replies are not received arc dead 
and that if cures onlv were included in the 
estimates of prognosis the percentage would 
be IQ per cent Braasch in discussing 
\oungs report calls attention to his review 
of 34 male patients on whom nephrectom) 
was performed at the Majo Clinic 171 (73 
per cent) of whom had tuberculosis of the 
genital tract also He sa>s Twenty six 
patients (18 per cent) were reported dead 
which IS somewhat less than the average 
mortaht) of 24 per cent for all patients 
Although thtre was definite involvement of 
the prostate and seminal vesicles in all of 
thc&e cases 80 per cent recovered after 
nephrectom) It seems questionable whether 
these percentages could be improved bj 
remov ing the prostate and v esicles 

Of the series of 175 patients treated sur 
gicall) 83 (48 5 per cent) are known to be 


alive for from 5 to 17 )cars after operation 
15 others were in good health when heard 
from during the 5 )eir period but did not 
answer the questionnaires As these were not 
returned from the postoffice the probabilit) 
IS that the) w ere receiv ed and not answ ered 
in this event 56 per cent of patients are alive 
more than 5 years Fightcen patients (10 
per cent) died from tuberculosis of the unnar) 
tract nephrectom) had been performed in 16 
of these at the time of their examination 
‘'even of the qq patients who were free from 
renal tuberculosis at the time of operation 
1 itcr contracted the disease Fifteen patients 
tb 6 per cent) died from pulmonaiy tubercu 
lobis mevor) case its presence was known at 
the time of operation but was not considered 
f ir enough adv anced to be a contra indication 
1 our patients (2 2 per cent) died from other 
lorms of tuberculosis making a total of : 
per cent of cases m which death was attnb 
uted to tuberculosis Seventeen patients 
(q 7 per cent) died from unknown causes 
lourteen cases (8 per eent) were not traced 
and Q patients (5 3 per cent) died from various 
unrelated diseases 

If we consider that dll patients not heard 
from have died from tuberculosis and exclude 
the 9 who died trom other causes there is 
Or 3 per cent of good late results which as 
we hav( said mav be attributed to the large 
percentage of casts of renal tuberculosis dis 
coveted at the time of examination and the 
prompt surgical treatment This seems to 
be further emphasized b) the low incidence 
of later deaths 10 per cent from renal tuber 
culosis and the fact that m 56 of the surgical 
cases nephrectom) was performed m 10 prior 
to operation on the epidid)mis in 38 at the 
time of examination and in 8 subsequent!) 
In proportion as these cases of renal tubercu 
losis w ere ov erlooked it is apparent that the 
late mortaht) would have been increased 
Ol the 8 cases in which nephrectom) w as per 
formed after the patients left the chmc the 
bacillus of tuberculosis was found in the unne 
in 3 at the time of examination but operation 
was dela)ed in 3 the urine was infected but 
there were no acid fast bacilli and m '» 
unnalysis was negative All the patients are 
alive and well In 2 other cases in which 
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there were acid fa t orRanisnib in the uniie 
and nephrectoma was not performed the 
patients have died from renal tuberculosis 
This emphasizes the importance of a careful 
microscopic examination of the stained uri 
nar> ediment Neglect of this measure will 
ue believe affect the final mortahtj rate in 
cases of tuberculosis of the gemtal tract 
sm e there are so few cases in which the 
bacilli are found in the urine without renal 
involvement 


NON SURGICAL CASE 

\ comparison of the results obtained fol 
lowing operation was made with the course 
of the I 5 non surgical cases Forty two 
patients f j per centl not operated on are ahv e 
from s to 17 >ears after examination onlj 7 
if these have found operation necessar> of 
the e returned to the Maj o Clinic for epidid 
vmectomv Epidid>inectom\ was performed 
jn one elsewhere and orchidectomv on 3 
The other patient decided to resort to more 
radical measures and the entire seminal tract 
was removed He is still alive but 13 subse 
quent operations have been performed on 
the gemto urinarj tract The remaimng ,5 
patients reported that thev are cured $ of 
these were troubled for a time with dis 
charging sinuses all of which have healed 
without surgical intervention Of the un 
treated patients 30 per cent died subsequentl> 
from some form of tuberculosis This inci 
dence is one third greater than in the surgical 
group and might be used as an argument m 
favor of surger) except that the group is 
composed of man> cases in which because of 
advanced tuberculous lesions elsewhere sui 
^er> wa not advised as well as man> cases 
in which It did not seem wise to operate 
because of the slight involvement of the epi 
didvmi Fortv of our patients had atrophv 
of the testicle following operation and jO did 
not so we believe a 4 to 3 chance that the 
te tide will atrophy following epididjmec 
tomv mu t be carefully con idered Smee 
in addition there appears a 3Q per cent 
possibility of extension to the other side with 
the necessitv of a second epididymectomj 
the possibility of bilateral atrophy would seem 
a erious contra indication to surgery If 


suppuration and annovjn jiam or wei hi 
are absent and heliotherapy is available 
Operation should not be urged Operation 
seems to affect sexual efficiency only slighth 
as 7 patients complained of diminution and 
all were asked specihcaily concerning it 
Fertility of cour e is greatly affected a! 
though the belief that bilateral epididymitis 
means terility does not always hold One 
patient who was advised to have double 
epididymectomy refused and later became the 
father of 2 children In the surgical group b 
patients on whom umKteral epididymectomy 
w as performed hav e had children and 5 amon 
the non surgical cases report offspring al 
though disease of the prostates of 8 of the e 
n was sufficient to be evident on palpa 
tion The greater number of the patients 
are of cour&e sterile 

CONCLUSIONS 

We believe this study shows that 

1 Dysuna is a symptom of urinary tuber 
culosis and does not occur when the disease is 
confined to the gemtal tra t 

2 The presence of the bacilli of tubercu 
losis in the urine indicates renal involvement 

3 Unless the urine is microscopically 
negative cystoscopic examination should be 
made in all cases of chronic tuberculous 
epididymitis 

4 Satisfactory late results may be expected 
in more than 60 per cent of cases 

5 It may be expected that epididymec 
tomy will be followed by involvement of the 
opposite epididymis in 39 per cent of ca es 

6 Usually involvement of the opposite 
side will occur vv ithm one y ear of the epididy 
mectomy 

7 There is a 7 per cent chance of the 
development of renal tuberculosis after opera 
tion and 

8 Conservative treatment epididymec 
tomy and hehotherapv offers a better prog 
nosis than more radical measures 
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complete rcmo\al of i stone or 

I tone from the common bik ami he 
- 1 - pdtic ducts that are producing bihar> 
bstru tion is followed b\ excellent results 
in a hicjh percentage of ca es The duration 
ind degree ol jaundice resulting from the 
( b truetion apparentK does not compromise 
the e re ult In ome in tanccs diseases of 
the extrahepatic biliar\ pas ages with infec 
tirn in thi gall bladdtr and stones m the 
common and hepatic bile ducts usuallj pro 
ducing obstrueli\ e jaundice ha\ e been accom 
I anied b\ pre operatn e eomplieations such as 
ubdiaphragmatic ab cess perforation of the 
posterior w all of the gall bladder into the sub 
tance of the h\er cirrhosis of the h\er with 
a eitc and plcnome^aha and m one case 
hemolvtie jaundice Measured b\ the pa 
tient s feelm„ ot well being and relief of pain 
the results of operation m such eases ha\ c been 
is satisfactor\ as in the ca ts of common duct 
tones wathout such complication 

Descriptions (f urgual technique are in 
tere ting but to be \aluable thc\ hould 
pre ent e\idenct to show b\ the number of 
cases a well as h\ the results obtained 
whether such technique will tand the test of 
eompari on 

In a t,roup of 0 / case of obstructixc lesions 
1 the cimm n and hepatic bile ducts on 
which I operateil during the last a ^ >ears it 
wa nece are in 40 cases to rcinoec one or 
m)rc stones fri m the common or hepatic bile 
luct \ period of more than \ears has 
clap cil ince 1 of the p operations and m 10 
the re ult haee been excellent In the 
( ther ca es the patients hae e gamed m weight 
ind haee been free ol pain but haee had 
tran lent li^ht jaundice on one or leeo occa 
ions Eight patients eeere operated on from 
1 ta 4 month aga all haee had excellent 
re ults Less than 12 months haee elapsed 
ince 16 pitient eeere operated on and all of 
them up to the present time hae e been free of 
lurthcr trouble Lour of the 40 patients died 

S bm dl p bl 


folloeeing ojieration One of these was an 
intenselv jaundiced patient with a ean den 
Bcrgh reaction of 20 milligrams for each 100 
cubic centimeters railing renal and hepatic 
function w as c\ idenced b> deepening jaundice 
increasing coagulation time of blood and 
blood urea of 70 milligrams Operation for 
the relief of the obstruction due to multiple 
common and hepatic duct stones was per 
formed with the hope that death mi ht be 
presented The patient died howexer on the 
fourth postoperativ e da\ At necrop \ throm 
hosts of the portal xem was found Two 
patients dceplj jaundiced at the time of oper 
ation with serum bilirubm of i 5 and 12 
milligrams died late in the postoperatne 
course Necrops) rcxcaled that one patient 
had bronchopneumonia onlj the common 
and hepatic ducts had been completeh freed 
of stones Necropsj was refused in the other 
CISC The fourth patient died of pcntomti 
Strictures of the common or hepatic ducts 
were the cause of the ob tructixe jaundice in 
an additional 16 patients operated on 14 of 
whom are li\ing free of jaundice and quite 
well One of the deaths m the e ca e of 
stricture occurred m the hospital subsequent 
to operation The other patient who died wa 
a woman of 64 on whom an anastomo is of the 
hepaticoduodcnostom> t\pe was performed 
with onl> a fringe of normal duct remaimn 
for the anastomo is to thf duodenum She 
rdurnetl home m good condition 3^/ weeks 
after the operation Twehe month later she 
died at home of unknown cause necrop \ 


was not obtained 

There were ii patients with lesion in the 
head of the pancreas produang obstruction of 
the pancreatic portion of the common bile 
duct on whom cholecj stogastrostom> chole 
cj stoduodenostom\ or choledochodu xleno 
tom\ was performed 6 arelixmg comfortabU 
working and free from jaundice and itchin" 
More than i '2} ears ha\ e elap ed since oper 
ationononeof the patients of thi group He 
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has gained in \\ eight has been free of jaundice 
and itching and has worked since the opera 
lion One patient lu cd for 20 months sub'^e 
quent to relief of jaundice and itching b\ mas 
tomosis between the obstructed bihar\ tract 
andthestomach Necropsj b^ his home ph> 1 
uan show ed pancreatitisw ith biliar\ cirrhosis 
Anotherpaticnt amanagedi^y hadaprtoptr 
xti\ e serum bilirubin of 1 5 milligrams I ollow 
mg a cholec\stogastrostoma for the relief of 
bihar\ obstruction due to a tumor 7 cenli 
meters in diameter in the head of the pan 
creas he was allowed to return home 4 weeks 
after operation For 9 months he was free ol 
jaundice and itching gained m weight and 
was able to work he died a month later 10 
months after operation 

pirioD or iirpu \tion 

Following the work of Hallenbcck and 
GiiTm w ho began the preparation of jaumhetd 
patients for operation b> the oral aclministra 
tion of calcium lactate and when necessar) 
blood transfusion Bell and I after a clinical 
stud> earned out m 19 i adxised the use of 
intravenous injections of calcium chloride to 
prevent postoperative bleeding Later the 
toxicitj following the intrav enous injection of 
calcium chloride in animals was studied and 
the amount necessary to reduce the coaguH 
tion time of most jaundiced patients (5 cubic 
centimeters of a 10 per cent solution dail) for 
3 da>s) was fouml to be a fortieth of the 
lethal dose for animals measured bv grams 
for each kilogram of bod> weight I rom the 
experimental data of Opie Mann and others 
on the value of carbohydrate over any other 
type ot food if the liver has been injured and 
function impaired it was decided that a high 
carbohydrate diet and a fluid intake of 5 000 
to 4 000 cubic centimeters in each 24 hours 
should supplement the mtrav enous injections 
of calcium chloride in the preparation of 
jaundiced patients for operation Sinre that 
time reports in the literature indicate that 
this method of preparation h is been generally 
md siicce sfullv idopted (1 ^ 4 7 11 13 n) 

I't H) s beelic suggested that the t ileium 
ehlondc be gi\ en 111 1 5 cubic ecnlimeters of 
pay lological solution of sodium chlondc to 
prevent localized thrombosis at the site ol 



I I I 1 1 anon of a stone in the common duct Tlic 
duct i opci ed b> mean of a cut made directly down on 
the tone 

injection and slouching of the skin if the 
needle does not reach the v ein This sugges 
tion was adopted 

McVicar has suggested that repeated deter 
minations be made by the van den Bergh test 
of the amount of bile p^ment in the blood 
stream and that the presence or tbsence of 
the flow of bile into the intestines be deter 
mined by duodenal drainage during the period 
of preparation 1 he propitious time for opera 
tion IS when the bile pigment in the blood 
stream reaches a lev el particularly if the bih 
rubin'cmia is decreasing In a few cases under 
obscrv alion and preparation the bile pigment 
in the blood stream will mcrea<;c and should it 
increase progrcssiveh the additional risk of 
delay should be cartfullv weighed against the 
prognosis 

ivirsoi SH)M S IN IHI COMMON BUI DUCT 
\ND TI CUNIom Ot RPMOV VI 

III jjCneral stones in the common bile duct 
in ly be small and multiple and floating in the 
bile in the common and hepatic ducts Ihev 
may be single and floating in the bile in the 
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ampulla of \ ater (ball ^ ah e stones of P cnger) 
or the\ ma> be large (trom ; to 5 ccnli 
meter in diameter) and impacted in the com 
mon bile duct belott the entrance o! the c\ stic 
duct ObesitN adhe 10ns from pre\ious oper 
ations or the massing of tissue from (lifTu c 
inflammation in some cases make exposure 
of the common bile duct difiicult An exceed 
ingl) difiicult and serious operation can often 
be made simple and safe if the stone in the 
common bile duct is located bx palpation and 
\1 \sc x\otk from the outer Tie,ht idc ot the 
abdomen touard the duct at a depth of 
approximateh that of the common bile duct 
rather than directh down on the duct B> 
j,raspmg the duct and fixing the stone be 
tween the thumb and fingers of the left hand 
we can open the duct and remoxe the stone 
b\ cuttmt,dircctl\ downon It (Fig 1) I haxe 
emploxed this method in 10 serious cases of 
biliarx ob truetion and the rapid unexcntfiil 
reco\ er) of the patients lea\ es no doubt as to 
the adxantage as well as the necc ilj of 
reliex mg the cause of biliarx obstruction with 
as little manipulation of adjacent structures 



and ti sues as pos ible \s the edges of the 
duct separate the> are grasped with Alli 
forcep \flcr the remoxal of the stone and 
the hxation of the opening m the duct bv 
forceps scoops can be introduced easil> 
into the common and hepatic ducts and 
through the common duct into the duodenum 
thus remoxmg other stone if present and 
what IS mo t important making, certain that 
the continuit) between the li\ er and inte tine 
throujjh the cxtrahcpatic bilian tree i deh 
nilth establi lied (Pig and 3) 

\\ hen stones are present in the gall bladder 
also particular!) if the) are small thur re 
nioxal before the common duct i opened will 
prexent the possibilitx of their bein^ dumped 
into the common and hepatic ducts durm 
exploration of the latter It should be re 
membered lint it is usuall) safer from the 
standpoint of the patient s recoxer) to drain 
the gall bladder m case of jaundice than it 1 
to take the increased risk of cholccx tectomx 
Should out tlci-t to <lrim the gall bladder 
rithtr thin remoxL it il interior houlil bc 
t irefullx palp itcd with tlit linger to diminatc 
the pa ibilitx that am stone remain e i c 
ciallx rn the cjsUc duct In cases in which 
stones XX ere rcmoxecl from the gall bladder 
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Ti 4 Txposurc of the common bile duct 


and choIec> stostom> \\ as performed after the 
remo\ al of stones from the common bile duct 
the patients ha\e done as well as those on 
^\hom cholec>stectom\ was performed 
In the absence of adt ma and infiltration 
from acute choIec> stUis exposure of the com 
nion duct IS comparati\ el> eas> The ^all 
bladder is grasped with a cur\ed hamostnt 
and gentle traction is made on it toward the 
patient s right shoulder Two gauze sponges 
are inserted to hold back the colon nnd stom 
ach and with a third sponge the hepatico 
duodenal ligament is straddled by the first 
and second fingers of the first assistant s left 
hand while he tracts downward and to the 
left on the hepaticoduodcnal ligament In 
''Uch manner it is possible to expose the com 
inon bile duct so tint it ma> be opened under 
direct Msion (Fig 4) Forceps are then in 
troduced and the stones remoxed In such 
cases the case of the operation is dependent 


on the excellence of exposure of the common 
bile duct After the stones are remoxed from 
the common or hepatic ducts xvith scoops or 
forceps if the size permits it is alw ax s best to 
explore the interior x\ ith the finger By using 
the finger as a probe one can be most certain 
that the interior of the duct is clear this is not 
pos'sible howexer in man> cases because the 
duct has not dilated sufficiently 

In a recent case follow mg the remox dl of a 
large stone from the common bile duct suffi 
cient dilatation of the ducts made it possible 
to introduce a finger and carefully palpate the 
intenor of the entire duct In palpating the 
lower end of the common duct we found 
the sphincter of V iter dilated and partially 
open^to a diameter of approximatelx i cen 
timeter The notation of this at the time of 
operation led to the elimination of the possi 
biht> of a duodenal fistula on the fourth dax 
following operation when the amount of dram 
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ij,c from thi M'i\o Pobson hepilic drain secovd\r\ opprvtions ov the commov 
s%h\ch hatl jhctil throUg,h the common duct 

bile duct t nt i fr)m obo to 3860 cubic In casc<i in u Inch operation has been per 
(.cntimeters 1 1 h 4 hours dunn^ a period of formed on the bilnrj pis ae,e» the connects e 
7 dais ObM u 1\ wt were (leilinp with a re tissue around the structures m the hepatico 
}lu\ of {luodtn il t ntents throu{,h the dilated duodenal ligament mi\ cffcctii cl) cloik them 
pipilli into the lirge common bile duct and or disturb their position so that it is difficult 
net with i fj tul us trici between the wall of to idenlifs the common bile duct Under 
the du idtnum iiul the exterior of the bod\ such circumstance if the common bile duct is 
This rcllux o) (linden il secretion ceased scarred regardless of whether this is due to 
ibrvipiK when the Mivo 1 obson hepaticus infection or tiiumi wlnt would seem to be 
driin was run \ui the wound healal rapidh dilateel common bile duct nn> be the portal 
an I the patient made an excellent recoxerj \ein An a<;pirating needle and sirin^e as 
IhenirsteUi i% c stone is a small one float recommended b) Deaxer can best be used in 
111 m the 1 lie f the ampulla which cannot the identification of the common bile duct or 
be palpated because of its size and the sur its stump (I ig 5) Should the portal xein be 
roundin'^ pan reatic tissue In such cases punctured the bleeding can be rcadil) con 
repeated colic fillowcd b) jaundice or the trollerl b\ the application of pre ure to the 
intermittent hepatic fexcr of Charcot neces needle hole for a few moments On one or 
itate exploTatnn of the common bile duct lx\o occa ions what eemed most certain tci 
The intr ) Jiietim of a scoop into the lower be the distended duct pro\ cd to be the portal 
pirtiin of the liiet 1 rewarded often b\ the \ cm but no harm was done b\ the punctunn" 
return f the 1 nc in the scoop In a few needle "Nfaiu such sccondan operations are 
eases in which tiu t ne is not returned b\ the excecdin"l\ diflieult and the utmo t care must 
explorin" cooj) manipulation through the be taken in the dis ectinn of mte tines from 
lower portion f the common bile duct max the under surface of the lixer in order not to 
thrust the small stone through the papilla into open them inadx ertentlj \t hen the comnim 
the duodenum and its exit occurs through the bile duct is intact it xvill alwaxs be found to 
mte tinal tract occup) the most lateral portion of the hepati 
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coduodenil ligament and it is best to iiiproaLh 
from that side and keep close to ind work 
down on the under surface of the h\cr In 
such cases the discoacra b\ palpuion of i 
stone which is large enough to be grasped in 
the fingers gi\es a feeling of m taction 
because it means certain 1 olation and idmtili 
cation of the duct 

Following explorition of the interior oi Iht 
common bile duct a catheter of sufticicnt cab 
her to dram bile from the bihar\ tract tern 
poranU is sutured into the duct Such a 
catheter is remo\ed between the tenth and 
the twelfth postoperatu e da\ (Iig 6) \ 

I tube is best it prolonged drainage of tin 
biiiarj tract is de'^ired 

THE rmoD or conx alescenc t 

If the biliarv passages arc cleared of stone 
and read\ exit of bile into the intestinal tract 
or to the exterior is proMded during the 
period of acute mflammatorj adema follow 
mg operation on the ducts and their contigu 
ous structures conxalescencc is practicilU 
alwajs without inaclent If free pas age ot 
bile IS not proa ided the jaundice ma\ deepen 
the coagulation time ma> lengthen and bleed 
ing from the wound occur Later if the ob 
struction is not relieeed the tram of events 
leads through hepatic and renal insufficitnc) 
to death 

Should a stone remain in the duct or should 
pancreatitis and oedema of the pancreatic 
portion of the common bile duct prev enl the 
passage of bile into the intestinal tract and 
bleeding occur from the wound everv effort 
should be made to attract more drainage of 
bile to the extenor hence the neccssitv of 
temporary drainage of the common bile duct 
in all cases following the removal of stones 
Should bleeding occur from the wound it ma> 
be checked b> the intravenous injection of 
Calcium chloride or transfusion of citratcd 
blood provided the jaundice is not incrcas 
ing from continuing obstruction In one cist 
m which such measures failed the wound vvas 
opened and the bleeding from the hepatic 
notch controlled b> the application of a p ick 
of lodoformgauzeinixed with powder composed 
of 8 parts of powdered bone acid and 1 part 
powdered acctanilid 
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THE P'VTHOLOG'V OF EPIDID\iMIlIS‘ 

Bt II\RR\ C ROLMCK MI) C(i co 


'^H1 p'itholog\ of epidid>mUio his been 
btudietl tiirlv cxtensi\el> both abroad 
and in the I nited States Cunningham 
and Cook t \) and Kretschmer and Mexander 
( 3 ) hat e w ithin recent \ ears pre ented studies 
nf the pathobgt of acute and chronic epidid> 
mitis in a hrge cries of ca e together uith a 
r umeof thehtenture \er> hide stud> has 
howeter been made of the pathologj of acute 
epididt mills during the hrst fen da\s after 
onset and practicall\ none of the mode or 
path of extension of the infection m the epi 
didvmis 

The experiments to be reported in this 
paper were undertaken m order to determine 
the pitholonicil changes m earl> acute epi 
didvmitis and also the route taken bj the 
bacteria in the extension of the infection up 
ward in the epidid>mis In 19 4 the writer 
presented before the Chicago Urological So 
cietj a theon, of the mechanism andpathol 
og^ of epiduKmiti (,} that corre pond well 
with mam of the clinical facts and some 
experimental ob cr\attons 

The inabiUtN to inject fluids through the 
\as deferens be\ond the tail of the epididxmis 
(Fig il of experimental animals and also that 
of the li\ing human is a factor which appar 
cntl> had not been prex iousl> considered The 
deductions made from this finding were that 
bacteria from the infected seminal xe ide 
traxeling along the lumen of the \as deferens 
in the dexelopment iS epulidimitis are pre 
X ented from pi';sing upward along the lumen 
of the epuh h mis be\ ond the tail In the amt 
inechanital r anatomn al f ictors that prex ent 
the forcing of fliii 1 be\und the tail (Fig 2) 
The tail of the ci>ulid\ mis suffers the brunt 
of the inflammator> process but the bod> 
r dbi h ch s u 


and head of the cpidid>mis and the other 
contents of the scrotum are also affected 
It was therefore assumed that the infection 
in epididxmitis seconilarx toscmmalxesiculih 
IS intra tubular in the tail of the epididjmis 
that It inxoh es the rest of the cpidid>mis b) 
pen tubular and interstitial extension and 
produces a pen cpididxmitis of the bod\ and 
head rather than an cpididimitis 

Belfield and 1 olnick ( ) haxc recentlj dem 
onstrated excretion b> the bod) of the epi 
did>mis (Fig t) Although we are not con 
corned here with hTmatOeCnous infection of 
the epidid>mi this finding of excretion would 
indicate that man> of the cases of chronic 
simple cpidid) mills and man> other t> pcs of 
epididjmitis are of hrmatogenous origin In 
one of the ections made m this senes of 
experiments secretion b> the epididjmis a 
well recognized function is also demonstrated 

(ri- 4) , , 

The results of the cxjicriments \cnf> onlv 
in part the theor> of the pathologj and mech 
amsm of epididjmitis is just stated This 
work which is iinv. presented was done dunn 
Jul\ and \ugU5t 19 5 and has not been 
prexiousl) reported I cporl can be gixen of 
a senes of experiments on 18 dogs and 4 
dinical ca es of acute cpidid) mills w Inch hax e 
been studied since then 

The experiments xx ere dix ided into j group 
In all cases the cpididx mules w ere injected bi 
lateralU through a xasotomj incision xxith 
either chemicals or bacteria or both The am 
mals were de trnjcd it mterx ils of from 1 to 
h da\s followin the injection of themical 
ind it mterx alb of from j6 hour to 6 flax 
following the injection of bicteria In those 
m which the injection of bacteria was followed 

I iSoc y J y 98 
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Fig I \ roentgenOorara taken follo\ mg tl e injection 
of the epididjinii of a dog through the as dcfercn wntl 
0 per cent sodium iodide solution and ho vinj, the imj o 
sibihtj of forcing fluid be ond the tail of the epil Kmi 

AMthm a fet\ hours the injection of chem 
icals the inter\als between operation anti 
de&truction or death of the animal \amt! 
from 3 to 6 days Sections were then m ide ot 
\arious parts of the till body and head of 
each epidid\mis — 164 sections in all 
The 7 dogs in the first senes were injected 
through the \as toward the epididymis with 
Nanous chemical solutions consisting of 1 ptr 
cent protargol ^ and 5 per cent collargol 1 
per cent mercurochrome and i per cent 
chlorazme The results of these experiments 
corroborated the work of Belfield carried 
out many years ago in which he showed that 
It was impossible to produce a chemical opidid 
ymitis Since the e experiments were con 
ducted experimental w ork by usonthcliMng 
human has ilso agreed w ith these obscrx ations. 
of the failure to produce a chemical epididy 
mitis None of the solutions could be found 
in sections of the body or head and were prea 
ent in the lumen of the tail only 1 he cpithc 
hum of the tubule remained intact exen with 
a 5 per cent collargol solution and none of the 
solutions could be found m the interstitial 
tissue They all remained within the lumen 
of the tail of the epididymis 
The 7 dogs in the second senes were in 
jeettd in the same manner with bacteria and 
as previously stated sections were made of 
various parts of the epididymides of the dogs 
who were destroyed at interv ils of from 36 
hours to 6 davs following injection Ihi 
bacteria were 24 hour growths of stock cul 
tures of bacillus coh staphylococcus aurtus 
and Staphylococcus lureus hxmoUticus the 
virulence of which had been previousU dtttr 
mined Ihe staphylococcus aureus hi mo 
1) Ucus had been fatal to a hospital interne 
4 years previously The bacillus cob was 
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I ig 3 TnUre seminal duct from tail of cpididjmi to 
pro latit urethn injected m the living will iodize I oil 
ll rough va otomj Not even a \ aterj fluid could be 
forced 1 e\on 1 the tail of the epidid>mi Note large loop 
in pel ic portion of the vas The larj^c shadow above tlic 
eiclesi due to urplu oil in the bladder 



I j, 3 Tl e te l an 1 j d Iv n i fad SiU r 
r phenamine hi b en inj cted into it n 1 1 c I l\ 
f tl e epididj-m slow the pr cnceof alt tl c 1 cad an 1 

tail do not 
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oni(lcril>l\ le MrulciU tlun (he other 
t\pes 1 ht micr copic pithologv did not 
\dr\ with thi. dillerent orp'inism except in 
intensitx ot infettnn Xtirh til writ«.rb 



agree that the palhologx of epididymitis in 
the human x arics but little with the different 
infecting organisms 

I he gross patholog\ found corre ponded 
with (hat reported by the authors prexiously 
mentioned except tint the infections due to 
the «(aph>lococcu aureus ht/nolyticus were 
more sex ere and dc tructix e than that usually 
seen Multiple ab ccsses particularly in the 
tail and some m the bodx and head were 
noted \ hbrinou and purulent exudate 
coxcretl the tunica in some and the testicle 
was also m\ol\ed in a few cases 

1 he microscopic pathoIOf,y brou ht out one 
linding quite distinctlx that i Ifnt the tn 
ftvnmUton cen in the tail of the cptJihinis ts 
not tltlralubular but ts pcrttululir ind inter 
still il(ri^ 5) It also demonstrated as had 
been suspected that the inxohcmcnt in the 
head and bod\ was intcrsliti d and not intra 
lubuIirtFi^ f) I hi latter lud been deni 
on trittd b\ Aiidrcx and Dalous in 1903 (i) 
who showed that llit exten ion of the infct 
lion in the epulKhmi was xn the inter titial 
tissue ind Kmjihalics Although the wall of 
the tubule m the tail showed considcriblc 
oedemx in some cases and althoUj.h the tubule 
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Ti 1 ''ccUon of the bod\ of in ej kI dvmi mje led 
throujjh the \is deferen 4 da> prcMou i> \ »lh a ^4 hour 
culture of tin! \lococcus aureus \n inter liiial al c 
and round infiltration are shoisn There is no mlralubular 
i \ol\ement 


r It, 8 Marked d latat on of the tubule abo\ e the ti I 
\ ith an inter tmil il c but no iiUratul ulir in\ol\c 
ment Sectunof the bo 1> of the ejididvmi which 111 
be n injeetc 1 1 ul 1 acillu coh throuf,h tie va def rtn 
<Ja>s prcMOu l> 


was often mirkedU compressed and cede 
matous the epithelium was apparcnt!> intact 
In a few instances there was some lcucoc>tic 
infiltration in the lumen but here also the 
epithelium showed \er> little chinj,c Where 
large abscesses had formed the'c were inter 
stitial and had pushed the tubule aside and 
compressed it In some cases the tubule was 
in\ol\ed and destrosed In others there was 
marked round cell infiltration around the 
wall of the tubule and in some within the wall 
associated with an oedema of the submucosa 
and occlusion of the lumen as result of this 
cedema In most of the sections areas of 
round cell infiltration or abscesses were to be 
seen only in the interstitial tissue (Fig 7) 

The tubule of the bod> and head w is 
usually somewhat dilated and in others mark 
edlj so (Fig 8) with areas of round cel! mfil 
tration or abscesses in the interstitial tissue 
onlj In some sections of the tail near large 
abscesses the tubule was also distinctly di 
lated The tubule dbo\ e the tail wras in some 
eases filled with sperm In most instances 
howe\er no sperm was found 
Nobl (6) and Sellei (8) showed that m 
both acute and chronic epididj mitis there is a 



Fig 9 ‘^ccUon of the t f c f m ep did\ mi injectc f will 
a 4 lour culture of t plijlococcu aureus I ig!it in 
hour later 2 per cent mcrcurochrome was injtcl 1 
througl theia m the same mar ncr to irdtheepi! l>n 
nd the animal as dest o\ed j. dav folio \ini, the injec 
lion of tl c bacteria Not the marked round cell infltr 
tion ntcntiUal ind i er tubular but not intr tul ular I lie 
d>e ho Ml m the lumen of the tui ule the i ith lium 1 
intact The anti eptic wl icl di I not cap out 1 Ic 1 
did the baclcr a had no effect on the inf ciion 
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m'xrkcd inert. n eot i.inni.tti\eti iUt'tbout the 
tubule In chronic epididjmitis Delbert and 
C hc\a!s!jU('4)sho\\cdthat leno isi&dnetocon 
triction of newl\ formed connccticc tisbueand 
t epithelial proliferation ttithm tlic tubule 
\\ 3\lt (g) shotted the pentubulxr sheath 
imrkedlv di rupted in icutc cpididvimlis 

The third sene of experiments consisted of 
the injc tion of the t, cultures into 4 dogs 
I his was followed within from i to 18 hours 
b\ the injection ot i per cent mercurochromc 
through the \a Uwn to the epidid>mis in 
tilt ame m inner in which the bacteria had 
be nmiectcl \n attempt wx made here to 
medicate the epidicH mi direetU and po siblj 
abort the epididx miti 

The ;^ro s xnd mien copic pathologa was 
nit iillerent with the injection of both bac 
tiria ml ehemie il than in those in which 
b leteri i inh ha I been injected The multiple 
absce e and round cell intiltration pen 
tubular and interstitial were similar to tho e 
inwhichonU ha tena had been injected The 
tubules of the tail onl> showed mercuro 
chrome m the lumen none was found in the 
peritubular or inter titial tissue 


Ihc last senes of experiments aeritied the 
prcMOus findings that the primarx eat of the 
inflammation is around and between the 
tubules and not in the lumen and that direct 
medication of th epididx mis through the x as 
IS therefore no \alue 
1 he last experiments also demonstrate that 
within a few hours after the bacteria reach 
the epididjmis the> penetrate the wall of the 
tubule b> pas mg between the epithelial cells 
and rapidlj spread to the inter t tial tissue 
The 4 sections of clinical cases of acute epidiii 
\ mills 357 and 10 dajs after on ft al 0 
bowed marked interstitial in\ oKement of the 
tail but practicall) no intratubular inxohe 
ment In the case of 10 da\s duration thee 
x\as marked epithelial proliferation in parts 
of the tubule and de truction in a few areas 
This interesting observation that epididv 
mills in its onset at the tail and in its exten 
Sion upward is almost entirel> a peritubular 
and interstitial inflammation and not intra 
tubular is of considerable clinical importance 
Although these findings do not corre pond 
with manj of the descriptions of the pathol 
ogj made bj others who reported considera 
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Me inlritubul ir iinoUcmcnl the mo 1 hi tl\ 
evplanatiou of their finding is tint in most 
instances the pitholog) of aiuti tpidid 
>mitib was studied in infection thit had 
been present lo dajs or more ind thirtforc 
after destructne changes m the tubwk had 
taken place as the result of compression or 
abscess or extension from without 

SUMM VRY 

1 It IS not possible to produce a chcmic d 
epididjmiti This has been demonstrated 
chnicall) m that epididymitis does not follow 
\asotomy except in those eases in which there 
has been a secondary infection of the \ x^ot 
omj wound 

Acute cpidid>mitis at its onset codm t 
of an interstitial and peritubular and not 
intraiubuhr inflammation of the tail as well 
*^5 of the bodj and head of the epidid>mis 

3 Ihc extension of the infection from the 
tail IS \ia the peritubular and interstitial tis 
sues and not vn the intratubular tissues 

4 Direct medic ition of the epidid>roib 
through the a as does not influence the infec 
tious process because the bacteria are in the 
interstitial and peritubular tissues and in the 
wall of the tubule and not in the lumen 
Chemicals remain within the tubule and do 
not reach the bacteria 

CONCIUSIONS 

1 Within a few hours after the bacteria 
hai e reached the tail of the epididymis thej 
penetrate between the epithelium in\ohe the 
wall and extend to the interstitial and pen 
tubular tissues there to set up the inflam 
maton process 

2 Occlusions of the cpidid>inis following 
epididymitis results in the main from inter 
sbtiil and pentubufir inflammation produc 
*ug Compression and destruction from without 
in acute epidid>mitis and fibrosis and scarring 


from without an<l wjthin in ihronic tjudid) 
mitis 

3 Epidul> niotom) docs not consist of mck 
ing or incising the dilated tubules of the 
cpididj mis prcsumabl> filled with pus as often 
stated for the inflammation is interstitial 

4 Early relief of the tension due to the 
interstitial and peritubular inflammation is 
dehmtely indicated not only to rehe\e the 
samptoms and hasten the course of the proc 
C'.s but also to prc\ ent destruction and obliter 
ation of the tubule 

5 Epididvmotomy should be limited to 
the till of the epididymis without incision 
of the tunica \ aginahs The purpose of the 
incision is to relieve the tension and provide 
frci drainage from the interstitial tissues 

6 Lpididymotomv should consist of one 
clean incision The relief of tension and the 
regenerative capacity of the tubule which has 
not been destroyed by infection but has 
merely sulTercd a clean incision wiU reduce 
the inadence of occlusion and the resultant 
stenhtv 

7 Lpididymolomy particularly from the 
viewpoint of preventing later occlusion of the 
epididymis should be performed early within 
the first few day s after the onset of an epididy 
mills 
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B I ODl I ill ch ihtcl LU ts of cancer 
with rc pcct to the <lt ree of malig 
iniK\ into one ol four ^roups based 
up n the hist j 1 o„\ of the tumor Hisworkhaa. 
stimiililel m in\ others to stiidv groups of 
Id t in a simihr manner Greenou hrecentK 
publi hed the result of sueh a study in a 
erit ol ca es of mammary cancer and 
reaehed the eoncUisnn that one could pre 
diet with rea onable aceuncy the outcome 
)t "i ea e depending solely on such an his 
t )l al sur\ ey I he patholOe,icaI laboratorj 
It the Mcmornl Ho pital has included for 
s me y ear a \n integral part of its report 
5t ti sue study a grading into one of three 
^ri up indicating the degree )f malignancy 
Ji the procc s It eemed to us that so much 
emphasis has been phecd upon hi tological 
hndmgs that we Inyc lost si^ht of the im 
portance of clinieal data always ayaihbic 
tor study I etlection upon thi subject has 
leJ us to bclieyc that eases of carcinoma of 
the breast may be gnded from purely clinical 
data which will lurni h perhaps an caen more 
aecuratc c tinnte ot the dt5,ree of mahgnanc) 
than the hi tology of the tumor canreyeal 
\ wide y ination i found m the clinical 
settin^ and eour e of m immary cancer for 
the diseas may be f ital in a few months or 
may eontiniu 1 ir nun) years in our oy\n 
expericnec the hortt t duration being 5 
months and the Impest ’-2 years A 
marked ililfcnn e m malif,iuncj exists be 
tween tunur it mall size y\hteh haye been 
pre ent lor yc ir anil tho e of rapid groyyth 
which haye been pre ent but a ftyy yyccks or 
month \ mar fayorablc pro^^nosis should 
be cyp ctid whin the di ca c 1 thoroughly 
localized a compared to the outlook yyhen 
the axillary lym; h node art exten i\elj in 
yohed Cancer of the breist associated with 
pregnancy or lactation pre ents a menaang 
picture and usually run a rapidly fatal course 
An elderly woman with a well localized proc 
e whicli has shown little growth actiyitj 


yyouldbcplaeedmtherelatiyci) benign roup 
\ rapidly growing tumor in a youHo woman 
yyould be classified as highly malignant Upon 
the other hand a well encapsulated tumor 
of considerable size eycn with beginnin 
ulceration but without inyolvement of axil 
lar> nodes is often of relatively low mail 
nancy \11 of these considerations should be 
taken into account prior to treatment in 
evaluating the degree of malignancy Such an 
e timate of the patient s status based on 
clinical data is important for it may guide 
the surgeon m the matter of prognosis and 
determine his decision regarding operation 
AlthoUjph there are many clinical factors 
which might be considered it has seemed to 
us that the four major ones to be used in 
estimating the degree of malignancy are 
age prt cnee of lactation rate of growth and 
extent of disease These are the wei htin 
factors and they alone have been considered 
in building up what wc have chosen to call 
a clinical index of malignancy After due 
consideration the yy eight which we assigned 
arbitrarily to each factor was as follows 

\ge— \ = 2 Rate of growth— P =®4 
Lactation— L =s 3 Lxtent of disease— £=*5 

Each yycighling factor y\as subdiyided into 
Gradation factors m a similar manner and 
arbitrary values (lablcl) were given to each 
fht clinical index of malignancy for any 
indnidual patient is calculated by multiplv 
ing the \alue of each weighting factor by it 
gradation factor and adding the results as 
C/1/- 

An inspection of Table I reyeal that the 
malle t possible clinical index is ii 

Cl If =( v/) + Gvo) + (jr/) + (5u) = ;l 

The highest possible figure is 55 
Cl 1/ =( X4) + G-»j) + Ov^) + (5r^)=J5 
Ba etl upon such a calculation patients 
may be placed in one of the three grades 
(radeA — 11-25 — relatively benign 
Grade B — 6-39 — moderately malignant 
Grade C —40-55— highly malignant 


R d b f h IS f b N w\ k y d mr (M I N mb « 
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TABLE 



W ght g t cl 

C 

It ft 

\ge 

\=-2 

'1 

[O rss 

Ui Sa 

1 40 or under ~ j 

Lactation 

I'=3 

u J 

' \l ml »=o 

(Pre cut = j 

Rate of growth 

1 

R =4 1 

Rg 1 

[Slow ~ 

Moderate = 2 
[lapd =4 

Latent of di ease 

E = S 

To ■ 

Small 

^cm orless= i 
Large = 2 

\odc pre enl 
= 4 


In order to determine the soundness of suth 
an index as a guide to ultimate prognosis wc 
ha\e survejed 100 primary operable patients 
from the breast clinic ^\lthout an> attempt 
at selection All of these patients w ere treated 
surgically with the addition of pre operative 
and postoperative \ radiation lablc II 
show s the gradings according to the clinical m 
dex of malignancj and the ultimate outcome 

It IS apparent that a reasonably accurate 
prognosis can be given by the use of the 
clinical index Grade A showing 69 per cent 
nliv e and w ell 5 \ ears or more after operation 
as compared with 34 per cent in Grade B 
while m Grade C but i patient or 4 per cent 
was without evidence of disease at the end of 
S years 

None of the patients graded A died within 
the first year and but 2 or 9 per cent within 
the first 2 years A large number of the cases 
m Grade B succumbed to the disease in the 
first 2 years 22 per cent d> mg in the first and 
41 per cent within the 2 jeir period Of the 
patients graded C more than one half died 
withm the first year and within the first 
>ears 78 per cent had succumbed 

In order to determine whether the clinical 
or histological grading would furnish a more 
accurate prognosis Dr James Ewing has 
graded the same 100 cases based solel> upon 
histological study He has placed them in 
one of three grades according to the degree 
of malignanc> (Table III) 


TVBLT II CLINICAL GRADING 


C d \ 

R 1 t ly b g 

a6i t e t 

Mivc and well 

5 years or more 

(69%) is 

Dead within 

1 year 


Dead withm 

2 years 


Dead watlim 

3 year 

3 

Dead within 

4 year 


Dctd Within 

S >car 

I 

C d D 

M d I ly m 1 g t 

SI p l t 

\li eand sell 

5 year or more 

(34%) I ^ 

Dca 1 within 

I year 

II 

Dead wnthm 

2 year 

10 

Dead iithin 

3 year 

6 

Dca 1 witl in 

4 years 

3 

1 lead wathin 

S y ears 

3 

C d C 

II ghiy m 1 g t 

jjp t t 

Vli e and w 11 

5 y ears or more 

(4%) > 

Dead wathm 

I year 

12 

Dead wathin 

2 years 

f 

l> ad lathm 

3 years 

3 

Dead mthm 

4 y ears 

0 

Dta<l wiUiin 

5 years 



\ sUid> of Table III reveals that in tlic 
rclativcl> benign group 52 per cent of the 
patients were without evidence of disease 5 
>cars or more after operation whereas bv 
the clinical grading 69 per cent of these more 
favorable patients were alive and well at the 
end of this period In Grade II 33 per ceit 
survived i >cars free from disease a figure 
closcl> comparable to the 34 per cent ob 
tamed b> the clinical grading In Grade III 
the histological grading showed 29 per ce t 
alive and wdl at the end of 5 >ears compar d 
to 4 per cent by the clinical grading It 


TVBLE 111 — HISTOLOGIC VL GRADING 
(d Rlltybg 3ptt 

\li\c and well 5 > cars or more (52%) i 

Dead wthin i>ear i 

Dc id withm 2 > ears 4 

Dead withm $ 

Dead withm 4 > ears o 

Dead withm S>ears i 


\live and well 
Dead withm 
Dead within 
Dead vithin 
Dead ivithm 
Dead mthin 


Ml t ly m 1 g t 64 p t t 
5 >ears or more (33%) 21 


1 > ear j S 

2 years 1 1 

3 y ears ( 

4 > ears 4 

5 years 3 


\U e and well 
Dead withm 
Dead mthm 
Dead lathi 
Dead withm 
Dead within 


11 ghly mal g t 
S years or more 

1 year 

2 years 

3 years 

4 years 

5 years 


4 P t I 
(29%) 4 
4 
3 
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T \BLE I\ — COIIPARATIV E CLINIC VL AND 
HISTOLOGICAL GRVDINGS 
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obMOUi that till, hi!stolo5,i«.al ful to 

place a sufificitiit number of the more fa\or 
able cases in t rade I I urthcrmorc it does 
not draw a sharp distmt.tion between Grades 
II and III for the hgurt for these two 
grades for satisfactory s a ear results arc too 
closely comparable Grade II ^4 per cent 
Grade III 20 per cent \ much wider di 
\ergence should appear to ha\e the gradings 
of an\ sigruhcance 

In Grade I (.histological) 4 per cent died 
within the first vear compared to o per cent 
for those graded climcallj and within the 
first 2 year 2 per cent succumbed to the 
disease m comparison to g per cent for those 
in clinical Grade \ In Grade II (histological) 
29 per cent died within the first year com 
pared to 22 per cent of the climcally graded 
cases Within the first years 46 per cent 
succumbed to the disease while 41 per cent 
of the patients graded clinically died In 
Grade III 29 per cent died within the first 
year and 50 per cent withm the first years 
m comparison to 50 per cent and per cent 
for the climcally graded patients 

Table I\ matches up the s year results m 


100 cases and indicates how the patients in 
each climcal grade w ere graded histologically 
In the relatiN ely benign group (climcal) 10 of 
the patients remaining ah\e and well were 
placed in Grade II on a histological basis It is 
evident that these patients should have fallen 
into the rclativ ely benign rather than the mod 
erately malignant group Of the patients in 
Grade B (clinical) two of those remaining alive 
and well were considered Grade C cases when 
the histological grading was followed Of the 
highly malignant group according to clinical 
grading 9 of the patients who succumbed 
to the disease within one year were classified 
Grade II cases on a histological basis It 
seems fair to conclude that the clinical grading 
made a more accurate selection of the patients 
than did the histological 
One reason for the failure of histolo ical 
grading to provide a correct pro nosis lies 
m the Tact that different histological pictures 
indicating v ary mg degrees of malignancy may 
be found m various portions of the same 
tumor Jhc study of a small section may 
reveal one type of histology while another 
section may show a much more mail nant 
type of tumor growth The study of large 
sections initiated by Sir George Lenthal 
Chcatle and lirst used in this country by Mr 
Ellis of the laboratory staff at Memorial 
Hospital demonstrates the marked variation 
m histological pictures m different portions 
of the same tumor and shows the difficulty 
of histological grading for any one patient 
Moreover histological grading fails to pro 
vide a <x>rrect prognosis because no considera 
tion IS given those important clinical factorsde 
termining the ultimate outcome of the disease 
From this study no doubt can exist that 
the histological grading is far less elTectiv e m 
furmshmg an accurate prognosis than 1 the 
clinical grading We are firmly convinced 
that the grading of patients based upon the 
climcal index gives a more accurate estimate 
of the type of disease and the ultimate prog 
nosis than does any other grading hitherto 
propo ed 
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W HEN I first took o\er the surgical 
semce of one of the large arm\ hos 
pitals in Haw an I w as astonished at 
the relatn e frequenej of admissions for acute 
perforated peptic ulcer It was an experience 
unparalleled m 20 > ears of practice and led to 
an in\ estigation the more important elements 
of which are herewith reported 
It should be stated at the outset that the 
subject IS approached from a surgical \iew 
point and with special reference to its bearing 
on the military service The term peptic ulcer 
IS taken to connote both gastric and duodenal 
ulcer as well as the more recently recognized 
gastrojejunal or marginal and jejunal ulecr 
After a rex lew exen incompletel> of the lit 
erature on peptic ulcer it seems presumptuous 
and reprehensible to add to the alread> xolu 
niinous bibliographic incubus The task of 
reading correlating and exaluating what has 
been w ntten for the last o y ears on only one 
aspect of the subject 1 e , ruptured peptic ul 
cer has been enormous bpeck (9) m 1923 
appended 5 pages of bibliographx to an article 
on perforated gastric and duodenal ulcer Nev 
ertheless contemplation of detached aspects 
of a subject affords individual pictures a slow 
motion glimpse as it were and aids m the 
cmematoscopic vision of the xxhole subject 


OBJECTIVES OF STUDY 

The two aspects of acute perforated peptic 
ulcer with which I am chiefly concerned are 
Its incidence and treatment As a corollarj of 
these how e\ er one is inexatablx forced to a 
consideration of the etiologx of peptic ulcer in 
general It follows then that the objcctixes 
of this studj may be stated as follow s 

1 To demonstrate or disprox e the presence 
of an unusually high incidence of perforations 
among soldiers in Haw an 

2 To ascertain xxhether or not there are anj 
etiological factors peculiar to a Hawaiian en 
xironment responsible for the undue madence 

PblshdwihUspciss fthSg G iwlii t 


j lo draw such conclusions as ma> be 
possible from the report of a small series of 
cases with regard to the treatment ot acute 
perforations gLnerall> and in the military 
strx ice particular!) 

INCIDENCF 

Statistics as to the incidence of peptic ulcer 
have been uotoriou<;l) unreliable and are fre 
quenll) not cxen mentioned in some of the 
latest textbool s A percentage incidence 
based on clinical cases diagnosed as ulcer ind 
without reference to population is open to 
man) obxious objections Pathological sta 
tistics arc more dependable but ulcers fre 
quentlx heal without Icaxing a scar and the 
dixiding line between a postmortem ccch)mo 
SIS or erosion and beginning ulcer is often x er) 
fine Deaxer (1) sa)5 that hisstud) ofsomeof 
the autops) material (500 cases) of a Phila 
dclphia hospital failed to demonstrate the 
number of ulcers and healed scars m the du 
odenum and stomach reported bx other ob 
serxers He xxas referring to the report of 
Sturtexant and Shapiro (10) who found from 
a rex lew of 7 700 nccrop&y records of Bellexue 
Hospital that about 2 per cent of the patients 
had had either gastric or duodenal ulcer or had 
exidence of haxing had an ulcer 

Nevertheless statistics serxe as a basis for 
companion and I haxe chosen Morton s (4) 
figures for this purpose Hesa)s Combined 
clinical statistics show 3 0^6 cases diagnosed 
as ulcer among 339 575 patients 1 e o 894 per 
cent combined statistics of autopsies of xari 
ous senes show 2 608 ulcers out of 59 450 
autopsies i e 44 per cent Morton (4) 
quotes Robertson and Hargis who found ulcer 
or scars of ulcer m 18 9 per cent of 2 000 
necropsies Annual reports of the Queen s 
Hospital Honolulu which is the onl) general 
hospital scrx ing the cix il population of Haw an 
list for 1925 of 6 000 cases treated 14 gastric 
or duodenal ulcers xMth a percentage of o 33 

I bl I t any p P d 1 och >1 h 
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and for 1926 of 6 000 cases treated 7 ulcers 
w ith a percentage of o 45 

I able I gi\ cs the incidence of peptic ulcer xn 
ofliters and enlisted men of the U S Armj bj 
Lflor and coiintrv from 19 2 until 19 6 the 
mudcncc of gastric and duodenal ulcer is 
given cparatcK Ihc figures arc rates per 
I 000 and not percentages 
Table II is a consolidation of the data con 
tamed in 1 able I and consi ts largely of totals 
for the 5 \car period from 192 to i92<' 

1 he a\ erage incidence of peptic ulcer in the 
Lnited States \rm\ as a whole for the 5 >eir 
period trom 192 to 19 6 rate per i 000 is 
07 1 hi IS about one twelfth of Morton s 

percentage ot ehnical ca es 

B\ reference t a I igures i ami \ it will be 
seen that the ulmi ion rate far peptic ulcer m 
Hawaii is dccidwIK below the same rate for 
the entire arm\ V further comparison with 
the admis ion rate for white enlisted men er% 
ing in the Lnite 1 ‘^tate how that with the 
exception of 19 4 peptic ulcer ha been Ic s 
cammon among Idler in Hawaii 
This Imding might be criticized on the 
ground that peptic ulcer has not been diag 
no td as frequentU inHiwaiiasin the United 
states were it not for the fact that there 1 a 
close eorre pondence between the rates for 
each > ear b> countra and total arm\ Again 
the medical ofliccr personnel of the military 
hospitals in Hawaii has been changed on an 
average of at lea t twice mas period 
I his reduce (he personal clement in diagnosis 
to a minimum 

I he greater in idencc < f peptic ulcer in the 
CIV il populatK n as compared w ith the militarv 
service is readilv explained bv several factors 
Xmon^^ the m st important of these are the 
age limits of strv lec 111 the army which are 18 
to 64 vear with an overwhelming predomi 
nance of incliv idu il w ho are in the third dec 
ade of life or wh ) fall into the last years of 
the see nd decide Then too officers and 
enh ted men mu t pass a strict physical cxami 
nation before entrv into service 

ISeiDLNCF OF PEIvFORATION 
The consensus of opinion of most authors is 
that acute perforation complicates peptic ulcer 
mabouti per cent of all cases However the 


percentage of perforations m this senes of 496 
cases of ulcer which occurred m the U S 
\rmy during the years 19 2 to 19 6 1 less 
being 8 87 per cent 

Tabic III giv cs the actual numbers by coun 
try of annual admissions for perforated ulcer 
in officers and enlisted men m the U S Army 
as well as the percent igc of ulcers rupturing 
Analysis of this table shows a consistently 
greater percentage of perforations octurnn in 
peptic ulcer m Hawaii as compared with the 
United States with the exception of the year 
1922 Durin„ that year but one ulcer was re 
ported from Hawaii and no perforations Fig 
ure 4 graphically portrays the comparison 

The percentage of total ulcers perforatm 
during the 5 y car period from 1922 to 19 6 in 
cnlistcil men m Hawaii was 33 3 per cent as 
compared with 7 77 per cent m the same class 
of soldiers scr\in„ in the United States 

Tables IV and \ give the total percentaoCs 
and incidentally bring out the fact that where 
as in 19 I out of 4 1 ulcers ruptured m 1926 
I out of 7 ruptured 

SUVIMM \ 

From these statistics one may conclude 
that 

I Peptic ulcer occurs one half times more 
frcquentlv among white soldiers servin'^ in the 
Unitctl States but perforates four times more 
frequently among soldiers m Hawaii 

Peptic ulcer is steadily on the increase in 
the Uniteel States Army 

3 The percentage of ulcers w hich perforate 
that is to say acute perforations has in 
creased almost sevenfold since 19 

SICNIFICVNCE OF HIGH INCIDENCE OF 
rcRFor VTIONS 

It has been generally agreed that climate 
season and altitude have no relationship to 
the dev elopment of peptic ulcer or to perfora 
tion of an ulcer Annual admission rates from 
disease in the U S \rmy for the last decade 
published by the Surgeon General prove that 
Hawaii IS the most healthful country of an\ in 
which white troops scrv e including the United 
States 

The climate in Hawaii is subtropical but 
cooled by trade winds it is equable and with 




out distinct seasonal ^anatlons A slightl> 
lower mean annual temperature and increased 
precipitation prevails at the irm> post of 
bchoficld Barracks which is situated on an 
upland plateau 900 feet above sea level All 
other arm^ posts in Hawaii are MTtuall> at 
sea lev cl 

Among soldiers m Hawaii for the jtars 
from 1922 to 1926 7 out of 10 70 per cent of 
the perforated ulcers occurred at Schofield 
Barracks Of the 3 remaining perforations 
were m one individual who sustained a rup 
tured gastric ulcer and 3 months later a per 
forated duodenal ulcer But since about 61 
per cent of all troops m Haw an hav c been sta 
tioned at Schofield Barracks and since their 


annual admission rates from disease hav e been 
m the proper proportion the sigmncance to be 
attached to climate and altitude m this con 
nection is minimal 

In Hawaii onl> the rates for diseases of the 
c> e md car and the skin and cellular tissues 
such as refractu e errors conjunctivitis otitis 
cellulitis tnchcjphvtosis and other skin dis 
eases exceed the admission rates from disease 
for the United Stitcs troops serving in an> 
countrv The influence of the usual etiological 
factors of peptic ulcer as infections endocrine 
disturbances, disfunction of the nervous svs 
tem and associated diseases is certainlv re 
duced m Hawaii This has been evidenced bv 
a low incidence of peptic ulcer but the incx 
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T VDLE II —AN \LYSIS OF FOUR HUNDRED AND 
MNET\ SIX CASES OF PEPTIC ULCER OC 
CURRING IN THE U S ARM\ DURING THE 
PERIOD FROM 1922 TO 19 6 
T t 1 1 
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plicable thing is that more uli.».r perforute m 
Ha«au 

I he American soldur take'> with him to 
serMce m ONerseas stations hi own food and 
drink, and li% es under ct nditions as similar as 
lb possible to those m the United State The 
staple articles of the oltlicr ilict in Hawaii 
are much the ame as in the United States 
Certain fruits, indigenou to Hawaii uch as 
the pineapple bantna {)apa\a aaocado etc 
areundjubtedK eilenio i „fcat(‘r extent than 
in the United ''tatc Howtxcr uute gastritis 
and diarrhaa fnm this caust arc almost un 
Inown and the tripital dvbcnlcncs do not 
occur -Although ckunitc proof IS lacking it is 
probable that the pm apple contains a diges 
ti\e lerment miilar to papain from the pa 
pa\ a Papain re tmbles trapsm in its proper 
ties but act m an acid alkaline or neutral 
medium It 1 p< ibic that the e ferments 
ma\ be a factor in causing perforation of ul 
c rs b\ autodi^c tion of ulcerous areas but 
hardU probable that the> can initiate an 
ulcer 

The habit and social customs of the Amer 
lean soldier on foreign scrxace are the factors 
chiefla affected b\ a changed cnaaronment 
Exact fio^re arc not aaailable but reliable 
estimates from company commanders medi 
cal officers and indnidual soldiers are that 90 


per cent of the soldiers in Hawaii are habitual 
smokers Estimates of the proportion of sol 
diers who indulge in alcoholic liquors are not 
so reliable because the habit is rigorousl) 
frowned upon bj the military authorities and 
because procurement of liquor is illicit 

The average annual admission rate from 
alcoholism per i ooo of troops servin" in 
Hawaii for the period from 1922 to 1926 is 
slightly lower than the rate for troops in the 
United States but the number of admissions 
to the hospital or the number of men excused 
from duty for alcoholism is not an index of 
this \ ice It IS w ell know n that many soldiers 
indulge during the hours off dutv and under 
circumstances which do not come to official 
notice Chaplains welfare workers company 
commanders and medical officers agree in the 
estimate that 60 per cent of the soldiers in 
Hawaii are occasional drinkers that per 
cent are habitual drinkers and that 20 per 
cent use alcohol mtempcratelv m that th^ 
indulge to the extent of a spree or debauch at 
least once a > ear 

The impure character of the illicit liquor 
consumed is of far greater importance than the 
actual amount There are some few conditions 
under which medicinal or commercial alcohol 
can be and has been converted to beverage 
puqvoscs During 19 6 it Schofield Barracks 
6 soldiers died and were rendered almost 
blind from drinking bav rum containin'’ wood 
alcohol 

The form of alcohol most easily a\ ailable to 
all IS the so called okolehao or oke whidi 
IS peculiar to Hawaii Another form of liquor 
which IS cheaper and of lower alcohol proof is 
a fermented beverage colloquiallv known as 

swipes Okolehao is ordinanU distilled 
from fermented rice although it w as onginall) 
made from the ti root mash There are all 
grades and qualities of the liquor but it is 
evident that being made for a quick ale and 
a safe getaway there can be no guarantee 
of its purity or age 

A common practice is to improv e its appear 
ance and taste by allowing sticks of charcoal to 
remain in the w hite product for a few day s and 
then adding caramel or other coloring matter 
Another method w hich is cv en more question 
able IS to wash the liquor with solutions 0 
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potassium permanganate These processes) arc 
called ' aging the product ” In a great many 
instances even this is dispensed -nith as the 
white article finds a rcad> sale to a larger 11 
not more choice clientele 
Swipes as Its name indicates is of humbler 
origin It IS a fermented drink made from 
pineapple parings cane juice or a mixture 01 
any of the fruit juices 
The p';>chic reaction of soldiers to a Ha 
wauan environment is worth at least passing 
notice In the first pi ice Hawaii is generally 
reached b> the recruit after a rail journev and 
sea \o>age of approximately a month s dura 
tion counting the delays m embarkation dc 
pots and ports. The vox age at sea is not 
overly conducive to a settled frame of mind 
as it has been a succession of contacts with 
new associates in unfamiliar surroundings and 
with the usual discomforts of ocean travel 
During the period of mental adjustment to 
anew emironrocnt manv recruits suffer with 
nostalgia and overindulge m smoking or take 
up the habit anew I believe that smoking 
and drinking in soldiers m Hawaii is at first 
but an expression of mental unrest The dan 
gcr is that later the> maj find that the> have 
formed definite habits It is not for want 01 


Dcuet amusements that a great manv soldiers 
,n Hawaii drink and smoke to excess It is but 
the natural consequence of a new environment 
where thej find the means at hand 

Attention may be called to the fact that 
water iammes existed at Schofield Barracks 
lot several months during the spring and sum 
mei o! 1904 and tq 6 although water was 
nlcntiful elsewhere on the island at that time 

. .. water 


table IV — PERCENT VGE VAriVBLPS OP TOTAL 
PEPTIC ULCERS IN TIIF U S ARilV PERPO 
rating during TIIF PFRIOD PROM 1922 
TO 1926 j, ^ j 


Peptic ulcers pe loraliOB 
Gistric ulcers perforatmi 
Duodenal ulcers pe forati g 
I cptic ulcer enl sted men m 
I cpti ulce enlisted men m 


U S perloiating 
Ilanaii i erforating 


8 87 
16 30 
5 

7 77 
33 30 


TVRLF \ — VNNUAL lERCENTAGE OT TOTAL 
PEPTIC ULCERS PERI ORATING IN ENLISTTP 
MFN IV TIIF V S \RMV DURING THL 
PERIOD FROM ig 7 TO IC)26 


1022 


19 3 

19 4 
19 S 


1926 


P t 
43 

7 4 
0 09 

8 oj 
4 17 
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1 out of 41 
z out of 14 
I out of II 
I out of 1 3 
I out of 7 
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Ul u cd which IS usuallj considered non 
potable in that it contained organic impun 
ties such as algT and bacteria In addition the 
water was unpalatable and ma> have been 
irritati\e from exuessitc amounts of chlorine 
iron rust mud or sediment There is no rea 
on to bcliete howc\er that the iron rust or 
la\a particle which consisted largclj of sili 
cates of iron and manganese was productne 
of gastro intestinal irritation Iron rust in 
drinking water is frequentU encountered 
without an> ill effect 

The chlorine content of the water during 
the famine period was never greater than 
three parts per million Mthough this amount 
of chlorine is much higher than that ordinariK 
used to treat dnnkm„ water in the United 
States It is the usual amount added to the 
water at Schotield Barracks The bacterial 
count during the last period of water shortage 
at Scholicld Barrack never went above 15 
colonies ot colon bacilli per cubic centimeter 

In anv event the incidence of perforated 
ulcers at Schofield Barracks as compared 
with other armv post m Hawaii and the avil 
population jf Hawaii 1 quite in proportion to 
the troop stationed there 

Direct trauma m the form of blows on the 
stomach and lon^ continued epigastric pres 
sure a in shoemaker and horsesboers has 
alw av s been con idcrcd a factor in the produc 
tion of ulcer Schwartz (b) ob erved perfora 
tion of a gastric ulcer b> a stomach tube 
Powers (,1 rep rtcl the rupture of a silent 
ulcer from external trauma but it is much 
more probable that the frequent internal 
trauma of the mucosa from dietarj- errors is 
more important In a su ceptible individual 
continued dietarv errors can but aggravate an 
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ulcer prevent its healing and possibly be the 
direct cause of rupture 
Soldiers are supplied a well balanced diet of 
adequate calorics through the ration savings 
method according to Gessner (3) It is a com 
mon practice however for soldiers to patron 
ize liberall) the lunch stands and short order 
restaurants 1 he particular!) pernicious fea 
turc of this habit is the eating at late hours of 
a vanet) of food which is both untimely and 
gcncrall) indigestible 
It has seemed to me that the most si nifi 
cant fact with regard to perforated ulcers 
among soldiers m Hawaii has been the large 
percentage of acute ulcers In a senes of 10 
cases which were studied 4 of the soldiers gave 
an enlircl) negative gastro intestinal history 
prior to rupture and 1 had had slight digestive 
svmptoms for onl) 2 months In half of the 
cases then the first s>mptoms of ulcer were 
those of perforation One can only conclude 
that these were \er> probabl) acute ulcers 
It IS well known that acute ulcers are com 
mon and ma) cause such few or minor s)mp 
toms as to escape notice entirel) Sturtevant 
and Shapiro (10) in an analysis of 7 700 ncc 
rops) records found that of 86 open gastric 
ulcers 24 4 per cent were acute Jenwick (2) 
cites 20 per cent of 1 1 cases as being acute 
Ordinarily the greater percentage of acute 
ulcers heal readily and the patient is unaware 
that he was ever threatened It is only the 
susceptible individual the one in whom the 
usual factors of safety are lacking who de 
V clops a chronic or true peptic ulcer 

Ihcre is one aspect of experimental ulcer 
which many investigators have observed and 
which seems worth mentioning in this connec 
tion and that is the relativ e frequency of per 
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Figs Annual idmission rates for ulcer f f tl c toma ) 
and ulcer of the duodenum combined (peptic ul r) per 
I Doo white enlisted men in the U S \rm> m Haw n 
during the period from 1922 to iqj6 

forations in acute experimental ulcer as com 
pared with the rare occurrence of this tompli 
cation in subacute and chronic ulcer or m ad 
\anced stages of an acute ulcer 
It seems to me that if half of the perforated 
ulcers occurring in soldiers on dut> m Hawaii 
tre acute ulcers some particularl> acute irn 
tatmg factor or combination of factors must 
be at work to produce acute erosions of a liigh 
degree of se\ erit> ^lost of these lesions heal 
Since the incidence of chronic ulcer in Hawaii 
IS far below that for other countries but on 
account of their acuteness and the sc\crit> a 
large number perforate 
Since the time of G de la lourettc (ii) 
alcohol has held a place in discussions of the 
cause of peptic ulcer It has been gcncraU> 
admitted to have a more important effect 111 
causing perforation since man> perforations 
have been preceded bv an alcoholic spree 
Mojnihan (5) is convinced that excessive 
smoking results in h>persecretion and is an 
undoubted cause of ulcer 

CONCLUSIONS 

1 Peptic ulcer occurs half as frcquentl> 
among white soldiers in Hawaii and perforates 
four times as frequently as among enlisted 
nien of the arm> serving in the United States 

2 The number of peptic ulcers and the 
percentage of ulcers which perforate has ap 
preciabl> increased in the United States Arm> 
during the period from 192 to 1926 

3 The factors which are responsible for the 
high incidence of acute perforated peptic ulcer 



f jg 4 Vnnual percfntage of perforating ulcer of the 
I mi h and of tl e duodenum combined (peptic ulcer) in 
ci h ted m n m the U S Vrmj m the Unite 1 Slates and 
Ua van durin the period from 1922 to 1926 

amoiif, soldiers in Hawaii are fundamentally 
psychic and include nostalgia mental depres 
Sion lowered nerve tone excessive smoking 
ind most important of all the excesbiv e use 
of impure alcoholic beverages 

I tike tl 1 oprortunii to thank the Surgeon Gcncnl of 
the U S \rm> for pcrmi ion to report the e ca cs I am 
indebted a1 0 to the Surgeon General for the stiti tical 
data incorporated in th article and for aluable as istance 
in ihcir preparation and correction 
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CLINICAL SURGERY 


FROM THE ORTHOPEDIC SERMCE \NCO iTS UOSPIT [L MiNCIIESTER 

THE OrERATR^E TREATMENT OF TRAUMATIC ULNAR 
NEURITIS AT THE ELBOW 

IIARR\ PL\TT MD MS ILond) FRCS (Fmc) Makcijestcb Encuvd 
S II ySg A Jlpia ILI OllipdSeryU yfMh 


W HLN *1 ner\e trunk lies m close relation 
to 1 skelctil structure itoccupiesnsome 
\hnt hazirclous position Classical ex 
amples are the musculospiral ner\e in thegroo\e 
on the humerus and the lowest trunk of the bn 
chiai plexus as it crosses the first rib (or more 
particularl\ i supernumerarj nb) 

The ulna nere is also subject to the same 
otential disadMntages m its short course be 
md the elbow Dunng each mo\ cment of flexion 
the ner\e is slightK stretched but its normal 
eli5ticit> and mobility allow it to respond to 
changes in tension without incurring damage 
This compcnsatorj mechanism is most casiK up 
set if cither the ner\e trunk itself or the bed m 
whiclut lies be injured Under such con Iitions 
a traction or friction neuritis ma\ be induce 1 bv 
repeated unforced movements of the elbow A 
neuntib is even more reidiU evoked m an 
anchored nerve if frreed movements of the joint 
are used it cert iin stages in the treatment of the 
elbow injurv 

The ulnar n rvc mav also be affected adversely 
if Its mobilitv I e exa j,er ted an anomalv which 
exists in a certain unknown number of indi 
viduals The hv j ermnt ile nerve usuallj slips for 
vard cn t the c[ ic nJvle but not beyond it 
during llcxi n of the elbow but continues to do 
so with impunitv II however the dislocation 
becomes mpkte an I occurs with each move 
ment of lltvion then r e is almost certain to stis 
tain dama e Here a^ain a friction neuntis is 
pro okeJ 

1 he lesions in \ Inch a disturbance of the normal 
relation bct\ cn the nerve and its bed is of 
etiological importance are mainly incomplete and 
thus mav 1 e described under the title Traumatic 
Neuritis 

The following clinical groups may be dis 
tinguished in these lesions 
U Mil 


r Primary neuritis 

a Simple contusion 
b Complicating 

internal cpiconclyle fractures 
supracondylar fractures 
dislocations of the elbow 
Secondary neuritis— complicating 

fractures of the lower end of the 
humerus 

dislocations of the elbow joint 
3 Delayed neuritis 

a Late ulnar palsy— a sequel of exUrital 
condylt fractures 

b Recurrent dislocation of the nerve 
In the treatment of the milder forms of neuritis 
conservative measures often suffice WTien the 
injured nerve is put under the conditions of com 
pletc rest by prohibiting all movements of the 
elbow spontaneousrccovery isusuallyseen This 
IS true of the average ulnar neuritis associated 
with recent fractures of the humerus But in 
severe and persistent forms of neuritis operation 
gives the best chance of rapid cure For late ulnar 
palsy or the neuntis due to recurrent dislocation 
conservative treatment has little to offer and 
operation is always the method of choice In in 
complete lesions of the ulnar nerve at the elbow 
where there is incongruity between the 
and its bed an ideal neurolysis is available the 
operation of anlcrtor transposition in which the 
nerve is displaced to the front of the elbow and 
implanted in a new bed By this means the 
aiurse of the nerve is shortened and with each 
movement of flexion is relaxed instead of 
stretched as formerly 

Anterior transposition has a still wider appliU 
tion in the treatment of ulnir nerve injuries ^ a 
whole for the additional relaxation obtained when 
the elbow is fully flexed makes it possible to 
achieve end to-end suture in grave lesions wit 
loss of continuity In the peripheral nerve surgery 
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Reveis^-u iosiuon 01 me iimo lor oneniiwn 

on the ulnar nenc 

Un flap reflected T1 e ulnar ncr\c Km^ 

on the triceps 

p 3 rrecin" of the ner%e in the upper arm 

^ R^osure of tic ne^^t in the forearm Tie line 
0* division of the aponeurosis 

n, ‘n ^ htting the hue of fusion of the two heads of 
the flcTor carpi ulnans 


Fig 6 Exposure of the nerve in the forearm is shown 
completed 

Fig 7 Fusiform neuroma which IS located just prOTi 
mal to the groo e 

Fig 8 Construction of the nerve bed First stage in 
cision of flexor aponeurosis 

Fig 9 Construction of the nerve bed Second stage, 
division of the mu cular fibers and divi ion of the internal 
intermuscular septum 


of the late war this technical maneuver was used 
a considerable proportion of ulnar nerve 
sutures (50 per cent m the writer s series') 

OPcrvTiov OP vnterior transpositiov or 

THE UI N VR NERV E 

Posilton of the limb (i) It is usual to place the 
retched arm at right angles to the body 
on some form of rest But m 
1 “Cult nerv e sutures the arm must be brought 
ose to the side m the final stages of the oper 
ion a most awkward change ( ) The writer 
“s used for man> >ears an alternative position 
^ It u s g ry t p pherU E 1 j es f W f B t 1 


for all operations on the ulnar nerv e except when 
the exposure is to be limited to the lower third 
of the forearm The position adopted is simplv 
the one in which the nerve is relaxed to its great 
cst capacitv i e the upper limb is held across 
the body with the upper arm vertical and the 
elbow and wrist flexed (Fig i) The fullest ex 
posure can now be made and when a considerable 
gap IS present the actual nerve repair is easilv 
completed without the slightest change in the 
position of the limb The patient s head should 
be completely hidden b> the sterile towels and 
the aniesthetic conv ej ed b> one of the recognized 
long distance methods (Shipwav apparatus 
Pinson ether bomb ) 
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i)i i I II \1 VC the cHott the skm cut 
lb lU tl just Uhml the Ime of the miernal 
[Jic n ]\le \t the elbou U licso cr the mid line 
1 the «»rf c ui I I clow IS ontmued m the 
c( ur c f tl e ncr c \ flap is turned l>ack oppo 
ite the ei ic nd\l to expose the area in which 
the nt \ n r\e bt i lb to be made 
£ /> » f Ihe 1 rc The ner\ e is approached 
t r t al o\e the lesi n next below the lesion and 
tinalh in tin grj \e itself In the upper a m 
the n rvc trunk l\in < n the triceps shows as a 
\ hue r rd throiit.h the letp fascu (I ly 3) The 
litter IS cli I lei cirefulK fr m just below the 
ciir nhle itid the nerve genth freed for a 
distance of n t k than inches The fine ac 
cfmpanv nf ve tl ( nfener profunda) should be 
separate 1 li ni the ner c sheath and preserved 
In certain t\i s f neuritis the nerve trunk is 
aln^n illv Ih rtnt at this level (Eig 3) 

In Hi f inn the d cp fascia is divided over 
the liTit f fu 1 n tf tht two heads of the flexor 
( p nil! in the upper third (Fig 4) The 

libr u lit r ct n ard vhich the muscular 

111 rs nil n f III 111 c fashi n is split (Fig 0 and 
the int r tl I ct cen the two heads opened up to 
clispla th il ni lundus digitorum Thenerve 
trunk IS 11 SI Ivin on this muscle bellv cov 
cre 1 1 V thm emit insparent fascia and is freed 
IS far IS tht I \ cr end of the groove (Fig 6) 
\t thi t irr the I r ximal branches come into 
view in I nni t I irefullv preserved Although 

je t t r u ns tliev are usuallv three in 

nunil er in 1 r j,inate in the following order 
(ij V fine twi supph ing the elbow joint arising 
in the uiper part of the groove (2) a branch to 
the flexor carj 1 ulnans (occasional!} two sepa 


rate branches to the constituent heads) and (3 
a stout branch to the profundus digitorum 

In the grooie the deep fascia covering thenervi 
IS divided and the trunk freed b} dividing ih 
filamentous adhesions of the nerve sheath to tin 
floor of the groove The actual lesion is noi 
open to inspection and will correspond to one c 
the following types (i) Severe neuritis com 
plicating recent fractures of the lower end of th 
humerus (a) The nerve trunk shows littl 
chan^^e in contour but is abnormally pale it: 
sheath is thickened and doselj bound to thi 
groove by tough adhesions (b) the nerve trunl 
shows a localized constriction or flattenm 
Proximal to this area there may be a sh ht fusi 
form cnKr ement (c) an early nene spinal 
ffusiform neuroma) may be present The spindli 
IS usually situated in the upper part of th' 
groove or just above the epicondyle where th 
latter has been displaced as a result of fractun 
(hig 7) { ) In late ulnar palsy a nerve spindl 
is a) w ay s found if the signs of neuritis ha e enstci 
for some time A similar !e ion is also seen 11 
recurrent dislocation of the nerve (3) In th 
graver lesions associated with compound injurie 
(gunshot or civil) a variety of change 1 seen 

Transposition of the nene The nerve trunl 
freed from its bed in the whole extent of th 
wound is drawn forward over the epicondyle I 
will be seen that the nerve cannot be displace! 
far enough at this stage as it remama telherc' 
by the proximal branches The uppermost brancl 
to the elbow joint should be divided as Us valu' 
IS negligible but the two muscular branches mus 
be conserved It is possible to achieve this an( 
at the same time free the parent trunk — (a) by 
stripping up the branches from within the sheatl 
of the nerve and (b) by stripping them m thei 
intramuscular course B\ this delicate mareuvei 
the branches are artificially elongated The ulnai 
nerve now falls easilv in front of the epicordvl' 
with the branches running backward under slight 
tension 

The tienc bed It is unsound pncticc to leavi 
the transposed nerve in a subcutineous positior 
as recommended by a number of writers Th< 
bed should be fashioned m an intr-vmus^ulai 
plane A suitable bed is provided by dividing tht 
aponeurosis and superficial muscuKr fibers of th« 
common flexor origin from the epicondyle \\U'’ 
the arm in the reversed position and the elboiv 
flexed this incision forms the base of a tnan U 
with the epicondyle as Us apex (Fig 8) At its 
distil end the incision divides the epicondylai 
head of the flexor carpi ulnans just proximal W 
the point of entry of Us motor nerve The nerve 
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trunk IS now placed in the intramuscuhr gutter 
and the area oi the lesion detpl> buried (I ig g) 
There remains a most important steji before the 
nerve is finalU hidden b\ suture of the deeper 
parts of the wound As it leaves the upper arm 
the nerv t tends to be kinked or bow st mnj^ on the 
edge of the internal iniermu cular septum This 
structure is therefore cleared on each aspect and 
generousl) exsected where the nerve crosses 
(Fig g) 

Cure must also be taken to prevent kinkinj 
of the nerve as it turns downward to continue 
Its course in the forearm An alternative method 
of burving the transplanted nerve is available in 
lesions m which resection and end to end suture 
are necessary Instead oi the flexor muscul vr fibers 
being divided a tunnel may be made through 
which the two ends of the sev ered nerv e are drawn 


Chsure of the wound The divided aponeurosis 
is sutured over the transposed nerve the condvlar 
head of the flexor carpi ulnaris is repaired and 
the split in the latter muscle is closed as is shown 
m I igure 10 

ifler trcaiment Theelbow is slung in modente 
flexion for 10 davs and mobilit> of the fingers is 
encouraged from the first T he treatment adopted 
in the later stages depends on the associ itcd bone 
or joint lesion 

RESULTS OF THE OPLRATIOV 
Vntenor transposition of the ulnar nerve ful 
lills all the canons of the ideal ncurolisis This 
operation has been carried out by the writer on 
more than one hundred occasions (or the various 
indications already enumerated and with results 
which are most gratifyang 
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FROM SECTION LiRi^0OL0G} ORAL iND PL iSTIC SURGERY MHO CLIMC 

A TWO-STAGE LARYNGECTOMY ^ 

By GORDO V B NDW MD r\CS Rocteste 'Iivvcsota 


I r It becomes necessarj to remove the larynx 
because of malignant growth it is of first im 
portance to remove the growth completel> 
and to guard the patient against reaction The 
result should be a Cracheal opening which docs 
not require the use of a tube In the old two stage 
operation of Crile the patient usuallj was obliged 
to w ear a tracheotom> tube The one stage opera 
tion of MacKentv while overcoming this disad 
vantage and being techmcall) more simple re 
quires a great deal of postoperative care from 
surgeon and nurses The two sia'^e operation I 
am now usm" seems to combine the advantages 
of both of these operations without the disad 
vantages of constant close postoperative care 
drainage tubes and frequent irrigations ncccssar> 
in the one stage operation and the occurrence of 
tracheal stricture m the old two stage operation 
rhjrotomv and excision is performed without 
the removal of cartilage in cases of carcinoma in 
volvitj'’ the anterior two thirds of the vocal cords 
without fixation the grade of malignancv the 
a c and general condition of the patient being 
taken into consideration Larvngectomj is per 
formed m the more advanced cases with luxation 
Duringthethree>earperiodfr m iq 5101927 
inclusive 171 patients suffering from carcinoma 
of the larvnx have been examined in the Ma>o 
Clinic and 64 of these hav e been operated on In 
X7 instances thjrotomj andevcision were carried 
out and in 42 larvngectomv was necessary This 
group includes certain extrinsic cases but not the 
epiglottic or postcricoid cases in which lateral 
pharv n^jOtomv followan<* the method of Trotter 
might be performed There were S explorations 
Ti sue obtained at biops> was examined the day 
previous to the operation in all cases in which 
larvngectom> was t be p rformed 

1 he operation I am now performing has been a 
gradual evolution from the old two stage laryn 
gectomv Before the first stage is performed a 
Rehfuss tube is passed into the ccsophagus through 
the nose for feedin purposes Local infiltration 
of 0 5 per ent solution of procaine is injected m 
the median line of the neck from the chin to the 
manubrium laterallv to the trachea and larjnx 
and deepiv in the region of the hj oid bone A 
median hue incision is made extending from just 
below the s>mphj SIS of the lower jaw tojustabove 

R lib f ti Am ca t^y g 1 


the manubrium (Fig i) Sharp retractors are 
placed in the upper part of the wound and the 
h>oid bone is exposed and divided in the median 
line b> means of bone forceps (Fig 2) Sharp re 
tractors then pick up the ends of the div ided bone 
on both sides and retract them laterally This 
allows the larynx to come up into the wound and 
simpbfies the completion of the dissection Blunt 
retractors are placed in the lower portion of the 
wound the muscles are separated and theisthmus 
of the thyroid gland div idcd The lar> nx and the 
two upper tracheal rings are skeletonized ante 
norly and laterallj- (Fig j) The skin on both 
sides IS sutured to the areolar tissue anterior to 
the second tracheal ring The wound in the skin 
is then closed with dermal sutures the upper por 
tion of the trachea being left exposed The 
trachea is not opened A split rubber tube is 
placed at the lower extrcmitj of thewound which 
completes the first stage of the operation (fi 4) 

The reaction is much more severe from the first 
stage than from the second although the vound 
13 clean and the trachea has not been opened The 
temperature usuallv rises to loi de rees F the 
first nie,ht and graduallj drops to normal about 
the fourth da> A barrier to the soft tissues of the 
neck IS created thus prev entm later infection of 
the neck and mediastinum from the trachtal or 
pharyngeal secretions The dav the temperature 
reaches normal the trachea is anesthetized bj the 
injection of 10 per cent cocaine between the 
trachealnngs into the trachea andadi cofcarti 
lage I remov ed from low er margin of cricoid carti 
lage to allow the tracheal secretions to infect the 
wound This opening may varj in position up 
ward or downward depending on the site and ex 
tent of the growth If it is po siWe to save the 
cncoid cartilage an opening is made in the crico- 
thyroid membrane If the growth extends well 
down in the larjnx the tracheal openin^ maj 
be made below this point The patient becomes 
immunized to this type of infection from the 
trachea and at the same time the trachea becomes 
accustomed to the air passing directlj into it 
Four days after the trachea has been opened the 
larynx maj be removed without the usual reac 
tion 

In the second stage of the operation para erte 
bral block anaisthesia together with superficial 
atAsocut Kuh gt if r 9 S 
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and there is an\ question ns to its extent at this 
point the th\ roh\ oid membrane is cut across and 
this part of the larvnx inspected as suggested b> 
Alackentj to make sure that the growth mav bt 
w 1 leh excised (Fig b) The remo\ al of the lar> nx 
IS then completed 

The phar>ngeal opening is closed with two 
rows of continuous mattress suture of chromic 
citgut with turnin^ in of the mucous membrane 
(Iig ) The lower two thirds of the margin of 
the incision in the skin on 1 oth sides is pared and 
an\ superfluous fat remo\cd The skin is then 
sutured around the margin of the tncheal open 
in with silk sutures The upper part of the wound 
is closed with silk mattress sutures The wound 
m the neck is closed completeh One split rub 
ber tube is inserted at the lower part of the wound 
I elow the tracheal opening Roll of gauze arc 
place 1 perpendicularly on the neck on both sides 
of the incision with pressure in or ler to fill in the 
space left b\ the rejnoyal of the larjnx and to 
support the pharyn eal wound the> are held in 
place b\ means of adhesue plaster (Tig 8) A 
tracheal tube s in erted 

Follow in this sta e there is usually a sb ht 
reaction the temperature returns to normal in 
from 4 to 5 days (Fi s c, to r ) The dressing of the 
part ot the wound ab ve the tracheal opening is 
not chan ed for 4 or 5 days then the gauze rolls 
are replaced and held with adhesue plaster The 
gauze dressm below the tracheal opening may be 
necessary After the fourth 
a> the tube is kept out of the trachea as much as 
possible It IS replaced if any tendency to swelling 
deyelops about the opening 


COMIIEM 

The yyound abo\e the tracheal opeoui as a 
rule heals nicely With this method the chance of 
primary healing between the skin and trachea 
should be the same as in the one stage operation 
There may be some drainage at the lower ex 
tremity just abo\e the trachea The use of silk 
mattress sutures to close the skin at this point 
has been of great advantage Pharyngeal fistula 
following this method is very unusual Althou h 
there is often a little leakat'e from the lower end 
of the wound the sinus tends to close gradually 
If a pharyngeal fistula does occur following the 
procedure it is usually small and obliterates it 
self on account of the median line incision 
Occasionally a few secondary stitches are placed 
in the lower part of the wound m order to shorten 
the period of convalescence I have not seen the 
senous infections of the neck with sloughing and 
secondary haemorrhage or the large pharyngeal 
fistulie that require flaps from the neck for closure 
such as are described follow mg the one stage 
operation The two stage operation is used in 
cases in which the trachea has not been opened 
or obstructed If it is necessary to perform pre 
limmary tracheotomy it is made as hi h as 
possible so as not to injure the tracheal riBo to 
which the skin is sutured later 
TVBLE I OPERATIVE MORTALITY FROM CAR Cl 
NOMA OF THE LARYNX 1025 TO 1027 

C sa V til 

Thy t my d 7 

L rv g tomy 4 3 

E fdo to 

Total C>4 3 



NEW A rWO-bTAGE LARANGECTOMY 
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\r ^4 


Fif, 9 \cphre tomj had been performed followme 
laryji ectom> Photograph Ul.ea 1 efore the pat cni 
returned home 

There ^\ere 3 deaths following the first stage of 
the operation and none following the second 
stage in 4 cases (Table I) One of the deaths 
was the result of infiltration with procaine of 
the region posterior to the lar> nx and trachea a 


Fi" II Large t atheal opening The sit of the growth 
made It possible to save the lower two thirds of the cncoid 
cartilage 

method used m the earlier cases in the second 
stage as the patient could not swallow he 
aspirated secretions and death occurred from 
bronchopneumonia after 4 days This region is 
now infiltrated m the second stage liter the tra 
chea IS cut across Paravertebral block anses 
thesw as uved for the second stage has been used 
in the Ma>o Clinic m 876 cases (the majority of 
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which ha%e been bilateral) without injury to the 
pneumogastric nenes or other untoward results 
The second patient who died was a man 70 years 
0! age who had cardio\ascular disease the 
systolic blood pressure was 40 and the diastolic 
120 Death resulted from bronchopneumonia 
following the first stage The third patient 
had a cough and slight bronchiectasis the 
surgical risk was poor Death occurred from 
bronchopneumonia after the first stage If more 
care had been exercised in the selection of the 
cases the last 2 deaths undoubtedly might have 
been prevented 

The points of interest in this method of laiyn 
gectomy are (i) the use of local infiltration 
ancesthesia for the first stage (2) the median line 
mcision and splitting of the hyoid bone (3) the 
creatmg of a barrier to infection by means of a 
clean wound (4) the opening of the trachea later 
to infect the wound and allow the patient to 
immunize himself and become accustomed to the 
opening (5) the performing of the second sta<'e 


of the operation under parav ertebral anxsthesia 
and infiltration of the pharynx about Sdaysahei 
the first stage (6) the complete primary closure 
of the wound of the neck without the usual drams 
or tubes inserting the spbt tube below the 
trachea) opening (7) the appbcation of gauze 
rolls laterally on the neck with pressure to 
eliminate the space previously occupied by the 
larynx and to support the pharynx and (8) the 
primary healing of the greater part of the wound 
of the neck and a tracheal openin without the 
use of a cannula in practically all cases 
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A NEW METHOD OF INGXHNAL HERNIORRHAPHY 
With Luing Fascivl Sutures Obtained from the Rectus Sheath 
By ED\\ \RD M HODGKINS M D FACS Boston 

S g Ch f R b ry II p t 1 I t I S. g y T ft C U g M d I S ho 1 


F or nian> j ears there has been a feeling of 
dissatisfaction among herniotomists with 
regard to an\ operation which in\ol\es the 
placing of catgut sutures under tension in muscle 
tissue Ne\ertheless suture of the internal oblique 
and transplantation of the rectus muscle in the 
repair of mgmnal hernia are being continued 
probabl> for the reason that no acceptable sub 
stitute for this most illogical procedure has \et 
been offered 

Kirschner s free transplant of lu mg fascia lata 
to re enforce the suture line of the external ob 
lique aponeurosis was undoubtedh a step forward 
in fascia surgerj but is of limited ad\antage in 
hermorrhaphj McArthur utilized a strip of cx 
ternal oblique aponeurosis to suture the comoined 
tendon to the inguinal ligament but the amount 
oi suture material from this source is definiteh 
limited and its qualitv from the standpoint of 
tensile strength is alwa>s uncertain 
The use of alcohol preserx ed fascial strips from 
the ox as advocated by Koontz constitutes a 
new surgical experiment which is receiving much 
favorable comment in the literature It is >et 
much too earlv to reach definite conclusions on 
this method which is undeniablv logical in its 
appUcation and which can be viewed as a possible 
solution of the suture problem 
Russell and others have even advised that 
suture of the conjoined tendon to the inguinal 
ligament is entirelv unnecessarv and that correct 
treatment of the hernial sac is sufficient to effect 
a cure This however has never been accepted 
as sound and the majority of surgeons still regard 
some form of suture as indispensable in the 
operation 

Galbe and Le Mesuner have made the most 
important contribution with the recommendation 
that living sutures of fascia lata be used m 
place of catgut or non absorbable suture matenal 
The) reported that their operations were satis 
lac^T) in all details and presented 6o cases of 
both direct and indirect inguinal hernia of which 
the majority were stated to be recurrent None 
of their patients on careful examination showed 
an) sign of recurrence after 2 ) ears had elapsed 
I his method has smee been used b\ other sur 
geons who report verv favorable results Colej 


and Burke having used the living suture tech 
nique extensiv el) call attention to the increased 
liability to wound infection experienced b) them 
which seems to be the onl) adverse criticism of 
the method so far The principle is surgicall) 
sound and the method will unquestionably re 
mam m favor and gam man) adherents Gallie 
and Le Mesuner who have conducted thorough 
and scientific investigation m animals to prove 
the value of living sutures should be com 
mended for these classical experiments 
In reviewing the literature of the past 10 )ears 
on external hernia of all v aneties one is impressed 
with the number of modifications of old operations 
and the number of new operations that have been 
invented all with a definite trend toward utilizing 
fascia more effectiv el) It is probabl) now fair 
to state that subconscious!) surgeons m general 
place little confidence m muscle plastics m the 
repair of hernial defects and we ma) anticipate 
that vvith further development m fascial suture 
technique they will evolve a dependable method 
of performing their favorite operations effectiv el) 
without an) radical change 
All of the commonl) accepted methods in use 
at the present time involve three fundamental 
principles namel) high and firm ligation ot the 
sac closure of the defect in the abdominal w all 
b) suture of the muscle aponeurosis or both to 
the shelf of the inguinal ligament and the narrow 
ing of the external abdominal ring It is further 
more conceded that all three of these principles 
are essential to an) operation that is to be con 
sidered complete There is a large choice of such 
operations any one of which will prov e successful 
(100 per cent of cures) if the reconstructed ab 
dominal panetes can be made to hold The future 
problem is therefore not which operation is best 
in a given type of hernia but what method of 
suturmg in an) of these well planned operations 
will hold the muscle and aponeurosis unyieldingly 
and permanentl) in place 
Workmg on this premise the writer has ev olved 
the operation of fascial w eaving w hich is a livmg 
suture tedinique and m actual practice has satis 
fied all of the fundamental requirements for the 
construction of a firm barrier agamst recurrence 
I submit this report which is distmctly prehmi 
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nar> with the hope that other surgeons will appK 
the method so that a large number of cases will 
soon become available for discussion 


SKIN INCISION 

The skin incision in unilateral hernia must be 
planned so that the entire width of the sheaths 
of both recti will be exposed To accomplish this 
it IS well n begin the incision above the s\mph> sis 
pubis to carrv it directlj over the external ab 
dommal nn lUSt lateral to this point to start 
a curve upward and to continue parallel to and 
abiut I in h ib)\e the in uinai ligament The 
inci ion 1 n t carried hi h but should end about 
4 or5cenlim i rs from the anterior supenor spine 
of the ilium It will be similar m shape to the 
bend m i h k \ slick \\hen opened up with 
the llap rctlecle I and retracted well toward the 
midline thi uki i n vill gi\e the desired expo 
sure of both rectu fascia and inguinal canal The 
semilunar m i i n with convexitv downward di 
rectU o\ r 1 (h external rm„ i the most con 
venientappr ach for bilateral hernia Uith cither 
incision an apr n like flap composed of the skm 
fat and supcriicial fascia can be reflected upward 
b> a few strikes of the knife In fact jf the 
incision is first earned well down to aponeurosi 
blunt gauze dissection will easilj separate m one 


maneuver the loose areolar tissues attached to the 
flap from the underlying rectus and external 
oblique fascia 

tN-POSUn OF THE CANVL 
The general plan from this point on of which 
the importance will be made clear bj later de 
scnplion IS to disturb the fascia of the external 
oblique and the internal oblique muscle as little 
as possible In the opening up of the fascia of 
the external oblique care is used not to strip the 
medial leaf too far back from the ed e of the 
internal muscle as the adherent fascia has valu 
able tensile strength The lateral leaf is stripped 
Lack to expo e the shelf of the inguinal ligament 
in the usual manner BarcU to define the ed e 
of internal oblique muscle and conjoined tendon 
gives suflifiejit exposure 

Isolation and dissection of the sac from cord 
structures is essentiallv the same procedure as 
that described m an> standard text on hernia up 
to the point of treatment of the stump In this 
step of the repair the writer prefers the method 
of transplanting the stump and a slight variation 
from the usual Rocher technique seems worthy 
of description 

The sac is opened and inspected and drawn 
taut Under direct vision a non cuttin needle 
carrying No a chromic catgut is passed through 
transfixing the middle of the sac This is tied on 
one side and is then wrapped around and tied on 
the opposite side The excess of sac above the 
tie IS next amputated and a few more stitche 
are whipped over the top of the cut stump A 
more secure closure is therebv obtained md the 
liability of br aking and re opening of the sac as 
may happen m simple li ation is eliminated 
Both end of the catgut suture should be left Jon 
and should never be tied together as a knot over 
the face of the stump mav prevent firm adhesion 
A finger is inserted up underneath the arching 
portion of the internal oblique muscle which is 
ea ily scparatetl from peritoneum ^^^th sci sots 
a small aperture is made in the muscle bv the 
careful separation of the fibers m the direction of 
their course With a suture earner or ordinarv 
haemostat the two ends of the catgut are grasped 
and drawn through the opening and the stump 
of sac IS pulled all the way throu h Needles are 
no V threaded onto the tw o ends of catgut 
are earned upw ard ChrougJi the medial leaf oi the 
externa! obbque aponeurosis i 5 centimeters 
and tied above the stump being drawn up ti htly 
beneath this fascial lay er 
The Kocher method of transplanting the stump 
of the sac just underneath the edge of the m 
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Fi 2 Steps in method o£ ea\ mg (i) Through bas 
of medial leaf of the e ternal oblique aponeurosi i 
downward throu h edge of internal oblique (3) up'varu 
throu h shel me, portion of inguinal ligament (4) nai 
oblique is a am pierced from abo% e downw ard and continu 
mg on loop needle is brought up through fascial stop it ell 

ternal oblique muscle was a verj important step 
in herniorrhaphy but the increased ad\antages 
of the method herein described seem ob\ lous 

FASCIAL WEAMNG UITII THE ATTACHED SUTURES 
REFLECTED FROM THE RECTUS SHEATH 
Certain differences in anatomical relations be 
tween the fascial layers of the upper and lower 
rectus sheath would seem to offer difficulties to 
the use of fascial strips taken from this source 
Below the semilunar fold of Douglas the fascia 
of the mternal oblique muscle ceases to divide at 
the border of the rectus muscle and together with 
the trans\ ersalis fascia passes entirely anteriorly 
A deficiency is therefore left in the sheath of the 
rectus behind This fact was thought at first to 
be a disadvantage as it seemed that the strips 
removed from the anterior sheath might lack aX 
tachment at the border of the muscle and might 
not have firm enough anchorage at this pomt 
However such did not prove to be the case at 
actual operation The lay ers are held at the bor 
der by the general solidity of the fascial structure 
above between and below the area of removal 
of the strips with a degree of firmness quite suffi 
cient to withstand anv reasonable amount of strain 


Fi 3 Sutures ha been drawn taut and fixed wth 

1 tiM aonro imat ng muscle to inguinal 1 ament 
\l«bal and Sleral lea e of e ternal oblique aponeuro is 
prwerved for imbrication Knot indicate where stump 
of sac 1 anchored 


The technique of the removal of fascial sutures 
from the r«tus sheath requires but little desenp 
tion Parallel transterse mcisions approximatelv 
A inch apart are made through the sheath be 
Stmng at the lateral border of the opposite 
Suscle and ending at the lateral borfer o the 
muscle on the side to be repaired /“'P “ 
thus obtatned has been cut m the direction 
of Its fibers and therefore has the desired tensile 
strength Light strokes of the knife Mill facilitate 
Skemer of separating the strips from mus 
cle The strips cut low near the pubis will be 
short on account of the narrowing of muscles at 

this pomt while those cut higher where the nauscle 

hroatos out will be con\enientl> longer It can 
be readilj seen that this feature fators the suture 
^uiremkts of the average hernial triangle 
Sich ^ narrower below where the conjoined 
TeSn dips downward toward its junction with 
rimbernat s ligament As a general rule not more 
thM four strips will be needed even though the 
Mncle IS large and the mternal oblique 
Se tbmued out In the majontj 

S three strips will effect a complete closure 
A fascial strip is prepared threaded into a 
needle with a large eje and tied into the e>e of 
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the needle with cntgut (Gallie technique) Each 
strip IS woven into phcc as a suture before an 
other IS cut 

TECIIMQUr OF WEARING 

I irsl step The fascial suture is drawn through 
the medial leaf of the external oblique aponeu 
rosis as close as possible to the line of surgical 
separation of the aponeurosis and the internal 
oblique 

Second step The edge of the internal oblique 
muscle IS pierced from above downward and the 
suture IS drawn through to the under side 

Third step The strip is pas ed through the 
shelving portion of the inguinal ligament in the 
usual manner (from below upward) and is drawai 
taut 

Fourth tep The edge of the interna! oblique 
muscle 1 again pierced from abo\ e downward and 
is picked up just above the first point of suture 
Fifth step Fmallv the needle is brought up 
through the fascial strip itself The strip is drawn 
through and anchored securely at this point with 
a sini'Ie tie of bnen or Iso o chromic catgut 
^\hen the suture is drawn taut in the third 
step the edge of the internal obbque muscle is 
appro'eimated to the inguinal ligament without 
Its being cut or undue tension exerted upon it 
This particular method constructs a firm loop 
suture with three points of eventual anchorage 
one at its attachment near the border of the 
rectus muscle another at the inguinal ligament 
and the third at the point where it is food to 
itself Mans variations are possible such as the 
w eav m back through the edge of internal oblique 
muscle shghtlv to one side of the first weave and 
then the fixing of the strip to the aponeurosis at 
another point \ ariations in the hernial tnangle 
mav suggest advantageous modifications of this 
sort to the operator 

AlthoUjjh the writer has used the loop method 
of vveaviDj, almost cntirelv in the cases that have 
been done it is perhaps well to mention ad 
visedlv that the strips are adequate in length 
for anv conceivable modification of the weaving 
As soon as the necessarv number of fascial 
sutures have been woven through and fastened 
m place the fascia of the external oblique is read> 
for closure Thi step in the operation also allows 
some choice We mav imbricate the fascia bj 
sewing the medial leaf to the inguinal ligament 
either above or below the cord with interrupted 
catgut sutures placed between the fascial loops 
and then bv overlapping the lateral leaf and su 
turiOj, It to the superficial surface of the medial 
leaf This is probablv the better method of 


closure os fascia to fascia cohesion is favored and 
a large proportion of strain is borne bj this strong 
fibrous layer in direct contact with the fascial 
sutures When too great tension would be ex 
erted on the medial leaf b> an attempt to approxi 
mate it to the inguinal ligament a simple ana 
tomical closure is better 

DISCUSSIOV 

Undoubtedly the least dependable step in in 
guinal liccniorchaphy as demonstrated in the 
recurrent cases operated upon has been the suture 
of the internal oblique muscle to the inguinal 
ligament The mechanical principle of the build 
mg up of a barrier against strain is correct but 
viewed from a histologic standpoint the surgical 
principle of suture is absurd Every case will 
show that the muscle has pulled away and re 
turned to a normal position so that at the most 
only a few strands of fibrous tissue are left to 
represent what was evidently a carefully done 
repair This consistent finding prov es the mef 
ficacy of foreign suture material in muscle under 
the tension and pressure of tying Seehg and 
Chaukc in If) 3 claimed to have proved expen 
mentally that muscle would not unite with fascia 
and they therefore condemned the usual opera 
lions for inguinal hernia Koontz in ig 6 con 
firmed these experiments but added that eroded 
or cut surface of muscle would unite to fascia 
Koontzs 1927 publication m which he recom 
mends the use of alcohol preserved fascial stnps 
from the ox dispels the idea that the author 
retains much confidence m that phenomenon 
Further interesting and valuable evidence found 
m recurrent cases has to do with the union of the 
fascia of the external oblique It is invariably 
firm and the line of suture can be easily traced 
by a great amount of fibrous proliferation Ap 
precialion of this fact has in recent years led to 
a revival of the Halstead Andrews Woolsey and 
Sletten operations which depend mainlv upon 
fascia for support Strips taken from the rectus 
sheath and used as suture material in the deep 
muscle layers form permanent tendinous strands 
which will not cut through stretch out or break 
away from fixed points Fascia to fascia cohesion 
is histologically normal and can be depended upon 
to hold Fascial strips are therefore ideal suture 
material To quote Gaihe and Le Mesuner 

Over catgut and similar sutures thev have the 
great advantage that they are not absorbed and 
that they continue for all time to perform the 
function for which they were originally intended 

The fascial weaving described in this paper 
offers a method bv which the internal oblique 
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muscle can be fixed either o\er or under ihc sper 
matic cord as may be indicated bj the tx-pe of 
hernia The writer has used a modified Ferguson 
technique in most of the indirect cases and the 
Bassini m all of the direct cases imbnciting the 
aponeurosis of the external oblique whenever 
possible Indirect hernias of long standing and 
with thinned out muscles and a widel> dilated 
triangle also demand a Bassini operation as i 
rule 

Complete haemostasis a minimum of catgut 
ties and sutures a\ oidance of tension on lascia 
and accurate approximation of laxers are features 
positively essential to the, desired firm fascial 
union Prov ided that infection and postoperativ e 
pulmonary complications do not arise and that 
there is no constitutional state which interferes 
with healing the result will be a solid wound and 
a permanent cure 

Despite an experience with this operation too 
brief to warrant a detailed report at the present 
writing the following observations are submitted 

OBSERVAriONS 

Fascial sutures reflected from the sheath of the 
rectus muscles are adequate m length and in ten 
sile strength for inguinal herniorrhaphy 

Not being detached or undul> traumatized the 
sutures are surely liv ing and hav e the advantage 


of being bathed in normal lymph at all tunes 
even during the operation 

Since this method avoids the operation upon 
the thigh time is thus conserv ed and the chance 
of wound infection is minimized 

Fascial weaving does not cause muscle necrosis 
since no tension or constriction is exerted 
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MUSCLE-FASCIA SUTURF WITH PRESERVED FASCIA AND TENDON 

I5y Mill \RD S ROSrNBL\TT MD tj MWRICE MI\ERS MD Detroit Mrcnicvv 

F m K B hIM m IL bo r it P P I 


I N the repair of hernia Mac\rthur \\asthc6rst 
ti use fa cia for the sutunn" of muscle to 
the in uinal h^irnent He derned his fascia 
from the c’cternal oblique fascia of the patient and 
used It as a continuous suture de\i in„ a special 
technique for anchoring the ends Gallic and 
Le Me urier ha\e taken fascia Kta from the 
patient for use as mu de fa cia an<l fascia fascia 
suture u in special needles ind a special 
technique for anchoring the ends of the suture 
The\ report excellent results as lidMacVrlhur 
also 

Koont/ has u el ox fascia presmed m <0 per 
cent alcohol as suture material for the muscle 
fascia suture ind has emplo\ed a technique 
similar to that of Gallic and Lc Mesurier K wnt 
had al o done muscle fascia suture «uh ordinarv 
suture material to <lctermine whether muscle 
unites to fascia He was able to show that this 
does occur b\ a process of connects c tissue union 
when fat and areolar tissue are previously re 
moved from these tissues Poscnblalt and 
Cook e\ later and mdepen(Ientl> ol tamed the 
same results Seeli<' and Chouke had been unable 
to secure this union Ilertzlcr suggests that this 
difierence in results depended on the fbnn re 
action being transformed into connective ti sue 
in the cases m which li^^atures were tied tightly 
enou h to excite this reaction K-oontz in com 
parm^, results w ith the fascia as suture material 
found even more firm union than with the ordi 
nar> material It was the work of Nageolle and 
Nageotte and Sencert on dead grafts that at 
tracted Roontz to their use in the repair of hernia 
Nageotte had assumed that the fibers of con 
nective tissue arc inert coagula that preservation 
in alcohol does not alter their state and that 
when grafted thev will not cause phagocvtosis or 
foreign body reaction becau e they are implanted 
amoo„ inert fibers of the same kind Nageotte 
and Sencert had found m the case of so call^ 
dead grafts that (0 the texture of the tissues 
becomes attached to the grafted part by the in 
growth of fibroblasts (2) a vascular network is 
established and (3) tl e dead cells are carried 
away and replaced bv living cells from the tissue 
of the host 

The experience of Koontz was m entire accord 
with that of Ixagcotte and he felt that there wras 
no absorption of the graft Our experiments were 


suggested by the work of koontz and of Nageotte 
ancl Sencert 

We used as suture material alcohol preserved 
ox fascia and tendon which were prepared as fol 
lows thematenal was taken from the animal with 
particular pains to prevent unnecessarv handlm 
or contamination of the material The fascia and 
tendon were as soon as pos iblc placed in 70 per 
cent alcohol Later under sterile precautions the 
areolar ti sue was removed bv scalpel and the 
tissue cut in strips 8 to 10 inches lon'» and /S inch 
wide These strip were then placed in a second 
jar of /O per cent alcohol and allowed to stand for 
al least a wetk Anaerobic and aerobic Inctenolo 
ical tests were made on nutrient broth media and 
in each of ihe four trials a pure culture of thehav 
bacillus was found Experiments are now bcin 
comlucled m an attempt to eradicate this bacillus 
from them ilcnal No infection of the animals oc 
curred With this material an ordinan five eighth 
curved round needle of moderate size and with 
a large eve could be made to carry the suture 
The suture did not need to hav e the end tied of 
sewed to prevent fraying In using this suture 
material no special or unusual technique of 
anchoring or splicing the sutures was necessary 
for thev were placed as individual single sutures 
It was found that becau e of the nature of the 
material it could be tied more easilv with the 
instrumental technique which wc have shown in 
Figure 1 The end were cut off rather longer 
than necessary and placed in the groov e formed 
by the muscle and inguinal ligament which had 
been sutured together 

In our experiments it was decided to adopt a 
shghtly different method than was previously 
emploved m order to suture muscle to fascia 
under very severe tension and in order to test 
more adequately what could be expected in the 
way of union if this undesirable factor was pres 
ent In the dog an inguinal incision of ^ inches was 
made The external oblique fascia was incised and 
reflected The anterior sheath of the rectus 
muscle was incised at the lateral edge of the 
muscle and a portion of the sheath resected 
This incision of the sheath allowed the internal 
oblique mu cle to fall laterally and to allow a 
bulge of prepentoneal fat The edge of the 
rectus muscle was then sutured under tension to 
the reflected edge of the external oblique (Tou 




» and fascia placed ir apposition b o Instrumental method ( f t\in is male desirahje fa> type of 

cia sutur earned by an ordinary curtcd round nee lie suiu e material u ed * 


parts ligament) b> single sutures of fascia or much more difficult to handle at the time of 
tendon the artolar tissue first being carefull> re operation because of its meldsUcit\ and fiardttess 
moied from muscle and ligament All the and it was much more bulk> m the Uing of knots 
placed aboie the interna! openings It also traumatized the muscle m seaeral cases a 

0 the cord (See photographs and draavings of feature which was not noted in the case of the 

specimens so sutured and the normal analoma for fascia sutures The results of the union with the 
comparison) The fascia of the external oblique tendon although good werenotnearU as good as 
was then resutured and the «ikm dosed both with with the fascia We therefore feel that the latter 
ca^ut 13 much more desirable for this work 

animals tendon was used on one side At autopsy the suture material was evident 

01 the animal and fascia on the other In one case The fasna was apparently smaller m dimension 
n autogenous fascia derived from the rectus than when introduced into the tissue and m 

Sheath itself was used This latter case as several instances seemed very markedly smaller 
as all of the cases in which dead fascia There were dense fibrous growths between the 
^as used as the suture material showed very suture material and the muscle and Poupart s 
wm union of the muscle to the fasria theautog ligament ]ust as between the muscle and the 

oeing no firmer It w as our impression ligament The tendon on the other hand did not 
^hat the union was even stronger than m our appe ir to be anv diffen nt m size than at operation 
previous experimental work (Rosenblatt and and the fibrous ingrowths were not nearly so 
^ooksey) mwhichthefibroussuturematerialhad marked It wall be nmembered that it was pre 
ot been used The union w is so strong that it xiously remarked that the tendinous material was 
'vould successfullv resist forcible attempts to too bulky inelastic and dense for the most 
rear it apart ^\e found the tendinous material satisfactory use m this work 
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Fi 6 Photomicrograph (low RO""'), “bl" tS™', 
after operation and show n union of mu cle “P?. j 
by means of connecti% e ti sue around the muscle 
bundles Ot fascia suture was used 
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r, , Photom crog aph (hi h power) ot same area as 
aponeuro is— a true connective tissue union 

Microscopicallv the fascia and tendon grafts 
had crated some foreign body reaction but 
oractically no round cell reaction n®”.? 
tissue attLhments to the muscle and the fycia 
and beltteen the latter two elements could be 
itomonstrated the connective tissue cell having 
invaded the graft and connected with the 
endomysium and perimysium (connective tissue) 
of the muscle There w as a v ery marked v ascular 




840 


SURGER\ G\NECOLOG\ AND OBSTETRICS 



ization of the grafts w ith tremendous proliferation 
of the capillaries It «eemeil that the fascia graft 
had acted as an clement for substitution of living 
tbroblasts and had also been in part absorbeil 
This ab orption m 1 foreign bodv reaction is 
opposed to the previoush mentioned views 0/ 
other obser ers 

For clinical purposes wefeclver) strongl> that 
the use of fascia sutures either living or pre 
ser\ed is not indicated in the ordinary untom 
plicated and not unusual hernix The results arc 
quite satisfactorv m most hands bj an> one of 
several techniques We do feel hovvtvcr that 




I I Ph tom ph (1 (;! po ) 1 0 r f n 
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there mav be certain cases in which ver> large 
defects are present cases with poor musculature 
or recurrent cases that would offer much greater 
hope of cure and satisfactor) repair if fascia 
sutures were used We feel that the preserved 
fasen suture offers as good repur as possible and 
IS without the inconvenience of requiring a sec 
ond incision for the purpo e of obtaining auto 
enous fa cia material We have found the method 
of placing sutures used herein to be verj practi 
cable as it requires no special equipment and is 
rapid and simple 

CONC1.USIOV 

1 Preserved ox fascia in muscle fascia suture 
used in hernia cases gave ver> excellent union 

2 Pre erved ox tendon was not so satisfactorj 
in result or in the handling, 

3 It appeared that the fascia graft acted as an 
element for substitution of connective tissue and 
was in part absorbed There was some forei n 
bod) reaction 

4 We have used this suture material as a 
single suture and tied bj an instrumental method 

5 W e do not recommend the use of this fascia 
suture except in cases of involved or difHcult 
hernue ns we feci that ordmarilj its emp!o>inent 
IS not necessarv 
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AN OPERATION TOR ANKYLObIS OF THE HIP JOINT 
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F m th d O th p <1 D 

I T his lon^ betn m) impression that iJl of the 
operations devised to produce ankjlosis of 
the hip in chronic osteo arthritis are undul> 
eiabordte and require an unnecessanl> long 
period of hospitalization To ov ercome these ob 
jections I have planned a procedure based on the 
slot and ke> principle adopted b> mechanical 
enpneers in attaching a wheel or gear to a re 
vomng shaft which theoretically at least would 
produce results with less effort on the part of 
the surgeon and with considerably less expense to 
the patient 

An opportunity to put the procedure mio exe 
hot an e until November 1027 when 
a laborer 54 jears of age wax admitted to the 
nospital for the Ruptured and Crippled with an 
of the left hip Notwithstanding 
the fact that he had onlj 10 per cent of normal 
lunction in the joint he had for several years 
Worked on the docl s as a stevedore until increas 
ihg pain compelled him to stop work His was 
obviously not a case for arthroplasty the popular 
method of treating chronic painful hips because 
the time element was an important factor and 
the man had proved that he could earn his living 
a practical!) stiff hip if pam could be elim 


Uosp t I f tt g pt d d C ppl d 

mated U was therefore decided to attempt the 
ne\vl> planned operation and the results were 
eminently satisfactory 

The technique was as follows Through a 
Smith Petersen incision the upper posterior sur 
face of the acetaoular overhang was freely ex 
po ed A tapt red block about an inch square on 
Its superior aspect was cut out (Fig 1) and put 
aside in salt solution The lower extremity was 
then placed m the desired position of 1 5 degrees 
abduction without rotation ol the foot and w is 
held in this attitude b> an assistant The tapered 
opening m the acetabular rim was then extended 
downward into the head of the lemur care being 
exercised to maintain the slope of the sides ot the 
cut 

The block of bone removed from the acetab 
ulum was the n denuded of its articular cartilage 
and driven with force into the bed prepared for it 
thus mechanically blocking any movement of the 
lemoral head and bringing the lateral and in 
fenor surfaces of the graft into intimate contact 
with the raw surfaces formed on the acetabulum 
and the head 01 the femur (Eig 2) A plaster 
spica was applied without fear of altering the 
relations between the graft and Us bed as the 




7 weeLs the patient was discharged still wearing 
a spica Three weeks later the cast was rcmo\ed 
at home and the patient came to the hospital in 
the 8ubwa> the hip joint having become firml> 
ank>losed and the pain ha mg been entirelj 
eliminated 

In view of the relative simplicitv of this opera 
tion the comparativeU short time of hospitaliza 
tion and the e'ccellent result obtained the pro 


r e Roc Ig 0"ram f pec m t h d t how 
po t n fblocLg ftemb Jd d therm fth e Ub lum 
and the h I of th ( in r 

cedure is offered as a practical means of securing 
surgical ank>losis of the hip joint because it has 
some advantages over methods heretofore de 
scribed 
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results in PORTO RICO OF kONDOLEON OPERATIONS FOR 
ELEPHAN FLVSIS OI EXTREMITIES 

m G\RR\ R IlUIRE MB 1 \CS Swjuis lusroRi™ 

Th r l>i II pt 1 


r HE word elephantia^iis Ins aj s given the 

impression of being a tropical disease and 
rightly so Nevertheless the reported sur 
ery of elephantiasis has been for the most part 
one m the temperate zones In fact the opera 
ion that engages our attention in this paper 
nginated in Greece which is about 38 degree 
orth latitude Porto Rico at 18 degrees north 
ititude well within the torrid zone should then 
ire pre'sent an interesting situation for th 
urgical study of this so called tropical disease 
.nd for this reason the results in a small j>ems 
'f cases are presented although they arc some 
vhat at variance with the results reported by >ur 
lorthern colleagues 

Among 19 000 patients admitted to the Presbv 
:erian Hospital San Juan Porto I ico since 
1903 there were 53 cases of elephantiasis of the 
lower extremities Of these cases 35 
Dperated upon The remainder have either rt 
fused operation or have been treated medically 
Of the 35 cases operated upon 16 had typical 
Londoleon operations cither on one or both sides 
of the leg 6 had questionable Kondoleoti opera 
tions (to be explained later) and 1 1 had amputa 
tions either below or abov e the knee One patient 
was operated upon in August 1912 nnd the 
''arty growths of elephintoid tissue were shaved 



1 (left) Elephantiasis Amputation wa fnall> 

neces ary , 

2 A front view ot the same leg as illustrate 10 
rigute I 


off and the raw surfaces dressed with oiled silk 
In one case a Kondoleon operation was not com 
plctcd because of hoimorthage There has been 
one operitivc death in a patient follov mgj an 
imputation , v , , 

\s delmed by Matas (10) elephantiasis is a 
proLtc sice histopatholotical state or condition 
iharactcri/ed by a chronic inflammatory fibro 
jnat01.11. or hvpemophy of the hypodermal and 
ilcrm »1 connectiv e tissue which is preceded by and 
issotaied with Kmphatic and venous currents 
m the affected parti, Many operations have been 
devised to relieve this deforming and disabling 
condiucn as the^ Umbs frequently attain an 
enormous si/e and make walking almost im 


^'^In't'^cev lew of the operations to date it was 
found that the hrsi operation that of ligating the 
mam vrtcrv to the limb was proposed by Car 
rochan m 1851 and resurrected by Hutter in 1898 
Obviouslv the results of this operation were not 


Kafoni and others have tried the effect of mul 
tiplc cuneiform excisions of the ^sensed skin and 
underlying fibtomatous tissue The results have 
been favoWc m a certain number of reported 
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cases Probabh i ol the cases that I have 
classed as doubtful Kondoleon operations had this 
t\pe of operation Two were performed in 1909 
ind one m 1910 kondoleon described his opera 
tion in iqi2 The recor Is of these three opera 
tions state that strips of skin and subcutaneous 
tissue were remo\ed but no mention of the deep 
fascia IS made The pati nt operated up>on in 
1910 was seen ^pril j 8 19 7 She had obtained 
some relief in the area operated upon but the in 
cisions had onU been earned to just below the 
knee and from there on up to the thigh the 
disease had progressed as well as m the other 
leg and attacks of hmphangiiis had occurred 
frequently in both legs The left calf or leg 
operated upon then measured 18 mchts m cir 
cumfcrcnce while the right calf m which the 
disease had de\ eloped since operation measured 
o s inches 

In I )oS Sampson Ilandlev {i 3) proposed 
draining the obstructed areas into healthy tissue 
This ht u. ompli hed b\ inserting. long threads of 
unab orbaite silk which tunnelled the border 
line I ttween the a Icmatuus and normal tissue 
He place I 4 or 1; ilk threads m the subcutaneous 
cellular ti ut of the aflccted limb throughout its 
len ill !,fr m the wn t to the chest wall m the 
upper extr mit\ and from the dorsum of the foot 
to the lb /ominal wall in the ihac region m the 
lower extremity) \arie<l results were reported 
It \ as soon found that these foreign bo lies pro 
y oked an oy « rgrow ih of tissue around them and 
functioned as a dam rather than as a dram in 
some cases In Summarizm the results of the 
operation Handley himself sajs To in> mind 



I g 7 (Icfl) f a c 5 Tl j a 5 fic d Icon 
op t 

I>,S<;mcac h-ninTgue 

Ij mphangioplastv has failed to establish its 
position in the treatment of elephantiasis 

Ini9o6Lanz(8 0) of Amsterdam workin on 
the theory that onl> the superficial Ijmphatics 
arc blocked attempted to establish a communica 
tion between the superficial and deep lymphatics 
in order to rclieye the condition He proposed 
an operation which included the opening of the 
fascia over the thigh dissection throu^yh the 
muscle down to the bone trephination of the 
bone in three places and the running of strips of 
fascia throu h the muscle down to the bone The 
result was excellent and 3 years later the patient 
yyys in good condition The technique of this 
operation is somewhat difficult and Lanz himsclt 
hicr doubted the necessity of trephining the bone 

Kondoleon (6 7) of Athens Oppel (ii) of St 
Petersburg and Ro anow (12) of ^loscow 
modified lanzs procedure slighllj keeping the 
principle of drainage of the superficial lymphatics 
throuth the deep lymphatics in mind In 191 
Kondoleon publi hed a description of the opera 
tion that we now use and reported yer> sati 
factory results in 6 cases The operation consists 
m the remoy al of a strip of skm and subcutaneous 
tissue together w ith the deep fascia from one or 
both sides of tlie le^ from the thi h to the ankle 
the rent in the deep fascia being left open and the 
skm and subcutaneous tissue sutured over the 
muscle 

Matas (lo) and Gessner ha\e reported rase 
of Kondoleon operation in which yery good « 
suits were obtained Matas (lus patient was the 
wnft. of a physician) did the operation on both 
sides of the leg at the same time Thi procedure 
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resulted in the loss of the leg m one of out cases 
rvhich I will subsequentlj mention Gessner s 
operaUon was done on the outside of the leg onl\ 
and improved the circulation so much that old 
indolent ulcers on the inside healed rc'idil> loUow 
ing the operation One of our cases of amputa 
Uon was for an ulcer occurring at the site of a 
Kondoleon operation done elsewhere 6 months 
previousl) 

Other cases of the Kondoleon operation have 
been reported by Hill (5) Ro>ster(i3) Ilerff(t) 
and Sistrunk (14 15) Varied results ha\ c been 
obtained b) these men but on the vv hole the rt 
suits have been more or less satisfaclora M 
though the condition has not been cured it h is 
either been improved or held in check m the 
majorit) of instances The largest number < I 
cases has been reported b> Sistrunk who in 19^ 
reports 40 patients 30 of whom obtained good 
results and 10 of whom were improved He sug 
gests operating the second time m fact states 
that he has operated upon several patients who 
had been unsuccessful!) operated upon b> other 
surgeons 

In the )ears 1915 to 1927 16 Kondoleon 
tions were performed m the Prcsb)tcnan Hos 
pital San Juan Probabl) 2 of the 6 doubtful 
Kondoleon operations already mentioned were 
of this type but since no mention is made of the 
deep fascia in the record of the operation these 
cases are not included in our senes 
It has been the pohc) to put these 
to bed for a few da)s before operation with the 
leg slightly elevated to allow for as much natural 
drainage as possible Since 1919 one side at a 
lime has been operated upon and where more 
than one stnp was to be removed the external 
strip was removed first and the internal strip 
last as the internal saphenous v ein is ultimate!) 
destro)ed and it is well to preserve it as long as 
possible After operation the wearing of a rubber 
stocking IS advised It should be put on each 
morning before the patient gets out of bed 

In the i6 known cases plus i case m which an 
unsuccessful attempt at a Kondoleon ojiemtion 
was made what have been the results? End 
results in 12 of these 17 cases are knowai As 
mentioned before i patient who was opentccl 
upon in June 1919 had the operation done on 
both sides of the leg at the same time and de 
veloped a gangrene because too much tissue was 
removed and because the sutures were too t*Sh^ 
The leg finally required amputation above the 
knee one month later 

A second patient with elephantiasis involving 
the foot prmcipally and extending up the leg 


about halfwa) to the knee was operated upon 
September 8 19 1 A tv pical Kondoleon opera 
tionwasdoncand the inciMons extended from the 
head of the fibula to the Iocs There was primary 
union of the wound ind the patient was relieved 
of pam but there was no reduction in the size 
of the foot when the patient was discharged from 
the hospital 35 davs after the operation This 
patient has not been seen since 

\ third patient a bov of 13 vears since birth 
h id had an enormous elephantiasis of the right 
lt'» extending from the hip to the ankle and 
measuring 14 inches m circumference above the 
knee and o inches at the calf He was operated 
upon DcLCmlicr I, 152, after 40 da>s of rest in 
bed with the leg elevated The operative record 
states Kondoleon operation attempted and in 
Cl ion outlined Dissection of flap started just 
aliove knee on lateral side Tourniquet applied 
bv two different people to thigh above incision 
tailed to suppress circulation and venous sinuses 
l,led profustl) attempts to place artery clamps 
unsuccessful as tissue nas so hard Flap dis 
sected doun about one quarter of distance when 
patients pulse jumped to 180 and grew ae^ 
weak Operation stopped and wound closed 
drawing edges together m upper “nsk “ut 
closing the parallel incisions as such in the lower 
three fourths of leg Rubber tissue dram m upper 
OTslc of wound Sl\ hundred cubic centimeters 
of normal salt solution giaen intravenously 
Patient left operating room with good color witn 
ast "cak pulse This boy was last seen on 
March 1 1928 At that time the elephantiasis 
was pncticall) the same but he had had no 
recurrence of the attacks of lymphangitis 

Sistrunk caUs attention to the incidence of 
shock m these operations but he places hiemor 
rhage m the second place m its causation and 
extensive injury to sensory nerves m the first 
place The shock m this last case seemed to be 
due primarily to the h-emorrhage 

«d"S'i.ed?o" 

S S%9''on'thrln?e/srdr result 

imoS S Se patient .-us discharged on October 
imoroved condition She was c amined April 
K ri v^rs 1 tc ) at S 00 p m after doing I undry 
Before operation she had ne%er had any 
Ttua of fev er but at that time she was having one every 
, i^^months The leg was becoming larger with each at 
^k^although she had not not ced any redn«s of the leg 
«^»h^attacks She had never worn a rubber staking 
SeSuh emense Measurements showed the leg to 
KSt sar^e sue as before operation 
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mg operation lie had had no such attacks Tb n fir a 
period of a >ear he had 3 or 4 attacks an 1 f r tl c (a t 
\ ears had been free from attacks ife aid thit iurm lli 
dav wh le he worked as an oiler in a cit,ir fa Urj hi Uj, 
swelled but that the swelling went do\ n n c t ni 1 1 
lie had worn a rubber stockincconlinuou Ij andf Ittlatli 
leg although somewhat larger than when I 1 ft ll 1 
pital was still about half the sue that it w i I tf 
op ration 

Case 9 Ko i86og M C Agua lilla fcmal 4 j r 
of age was admitted October 18 1927 ShehiShalm rl I 
elephantiasis of the left lef foriajear but U ( had t 
no fever or lymphangitis On 0 toiler ^ aft the j 
tient had rested in bed for 6 day s a Kon lol on 1 r ti 
wa done on the outer side of the left Ic tie n n 
tend n from above the knee to the ankle Ihi oj t 
was repeated on the inner side of the leg on No nl > 
the incisions extending from the mid tl igh to ll e 1 kl 
Som shock followed the econd operation an! e lUt I 
the intravenous admmi tration of 300 cul 1C enlim U I 
normal salt solution The v ound hcale 1 by | r n rv 
union and the patient was discharged on Nne d r 
in an improved condition On \pril iS >2’< 6 m ntl 
later she wrotethat she ladhcen w aringa rul I e t nk 
and that tl e swelling of the leg was greath e lu c 1 nd 
the result sati factory 

A brief 0! these I cases is ts follows i Komlo 
leon operation with immediate amputation i 
Rondoleon operation — there was marked m\ol\e 
ment of the foot which was no better at the lime 
the patient was discharged from the hospital i 
attempted Kondokon not finished becau c of 
ha.motrhagc i Kondoleon — the condition is 
worse now (5 years after operation) than before 
operation 2 kondokon operations — the condi 
bon IS now and 3 years after operation) ilie 
same as before operation i Kondokon -the 
condition is somewhat improyed the patient 
does not wear a rubber stocking ^ Kondoleons— 
the condition is markedly improxed all of the 
patients wear rubber stockings 

SUUM \RV 

1 The operatne risk for the limb is greater 
when both sides of the kgs are operated upon at 
the same time The greater safety to the patient 
Would seem to justify the two stage operation 

2 Cases in which the foot as well as the leg is 
involved give poor results e\en when the m 
cision IS made dowm to the toes 

3 If the Subcutaneous tissue is extremely hard 
' troublesome hxmorrhage may de\ clop and 
maierwlly increase the danger of shock 

4 The periods between attacks of lymphangi 
“s are lengthened in the majority of the cases 

n one of our cases the attacks disappeared al 
ogether for a period of years while one patient 
eloped attacks of Iv mphangitis after operation 


5 Social stilus plays an important part m 
the end results I Uients who work on thtir feet 
many hours a day ha\ e poorer end results than do 
those who art not compelled to do hard manual 
libor 

6 \ ruijl>cr stocking worn during the day is 
i great aid if not m essential feature in combating 
the return of swelling following operation for 
elephantiasis 

/ I ersulls m Porto Rico for the Kondokon 
optriiion tor the cure of elephantiasis have been 
iliscouraf^iiip, 

mnLioci M iiv 
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( r tl lief f th bra ny arm of brea t cancer 
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I n t I loy 8 'I 
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oje t r ''ur Gyne &, Ob t 19 2 xxmv 
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10 s 
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f Chr toil \ X 1 1 S 3 

9 Idem Met! (xlc pour tabli une circulat on lympha 
t lue collaterals par le traitement de loedeme 
hr ni juc el de 1 elephantia 1 Bull et mem Soc 
dc 1 1 dc 1 ar 0 xxx iii J340 
o Mitvs 1 The surgical treatment of elephantiasis 
and elephanto d states dependent upon chronic 
ob truction of the lymplatic and venus channels 
J Trop Di &. Pre ent if 1913 July 
ri On EL ^ t Conservative operati e treatment of 
elephantia 1 Khi 11 g \rkl \elyamnova 1911 

12 Roswow I vmpl ang opla tik bei Elephan 
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lRACHEOrOM\ TECHNIQUr AND AXTER-CARr: OE THE PATIENT 

IK WILLHM H II lOLEW MD Ctr\EL\ND O 10 


Cl I 

T he rare indications for tracheotomy ha\e 
been described in a recent paper ‘ Once 
decided upon there should be no delay The 
patient should be kept unaware of the plan until 
all preparations ha\e been made and he should 
then be told simpl> that his difficult) m breathing 
will be rebeved b\ a mmor procedure It is much 
better for the patient and just as easj for thesur 
geon to ha\e the operation performed in the 
patient s room 

1 he patient r quinng tracheotom) is often in a 
tntieal condition and must be guen every consid 
eration congenial anesthetist should be pres 
ent to talk w-ith the patient and to cover the ejes 
with colJ compresses ^n inhalation amisthelic 
even though it were desirable is out of the ques 
tion on account of the laryngeal obstruction If 
time permits the operative held should be mfil 
trated thoroughly with a 3/( per cent solution of 
no ocain but in an emergency this may be dis 
pensed with The patient should be inclined at an 
an le of 45 degrees The neck should be straight 
or sliohtly extended To extend the neck fully 
may cause a complete laryngeal obstruction and 
thus necessitate great haste m performing the 
operation 

If the patient has recently had a thyroidectomy 
or other operation in the region of the trachea the 
skin ed es should be separated for a distance of 
from 4 to 6 centimeters in the middle of the neck 
and the lower sutures should be removed from the 
fascia and the ribbon muscles thus exposing the 
trachea If the patient has not had such an op- 
eration a transverse skm incision from 4 to 6 
centimeters m length should be made in the mid 
die of the neck on a line 2 or centimeters above 
the sternoclavicular junctions The skm edges 
should be dissected free from the fascia both up 
ward and down\ ard a longitudinal incision made 
in the fascia and the ribbon muscles separated in 
the midline If it is not possible to expose the 
trachea well behw the 1 thmus of the thyroid 
gland then the isthmus must be resected If 
time permit complete hxmostasis should be 
obtained by means of fine plain catgut otherwise 
gauze packing should be employed Once the 
trachea is exposed the neck may be safelyr ex 
tended 

f ' *«'>«. m S e Cy ee iObst 9 » 
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The most favorable site for a tracheotomy is 
between the fourth and fifth or between the third 
and fourth tracheal rings A low tracheotomy is 
more comfortable and heals more quicklv while a 
high tracheotomy may cause permanent injury to 
the larynx A transv ersc incision between i and 2 
centimeters long should be made between the two 
rings the edges of which should be held apart 
with a small forceps while the tracheotomy tube 
is gently and deliberately inserted The obturator 
should be remov cd at once \t times it is well to 
let the patient take several breaths throu h the 
opening before the tube is inserted Before the 
trachea is incised the patient should be told that 
he will breathe through a lower opemn and will 
be unable to talk for the time bein At this stage 
the patient should cough out through the tube any 
accumulation of mucus or blood that mav be 
present A suction machine is often of great 
assistance W hen the patient has grow n quiet and 
It IS seen that there is no blccdin a small strip of 
gauze should be loosely packed around the tube 
at itsentrancc into the trachea and the inner tube 
inserted The muscles and fascia abov e the open 
mg should be approximated in the midbne with 
interrupted sutures of catgut and the skin edges 
should be approximated leaving just enough 
room for the tube and the packin The dre sing 
IS made by cutting a slit half its breadth in the 
center of a rectan ular piece of gauze and apply 
ing it so that the edges of the slit lit under the 
flanges of the lube thus leaving the opening 
uncovered 

Following a tracheotomy except for the first 
few deep breaths the patient generally breathes 
quietly However if considerable morphin has 
been giv en not uncommonly he ceases to breathe 
and becomes cyanotic In such a case artificial 
respiration is almost invariably effectual 

The operating tray should be removed before 
the patients eyes are uncovered The surgeon 
should then reassure the patient and explain that 
the tracheotomy was done to rebeve a temporary 
obstruction in the larynx analogous to that caused 
by diphtheria m children The patient may he 
further reassured by placing a finger over the 
opening in the tube on exhalation thus enabhn 
him to cough and talk After he has been thus 
reassured the patient usually sleeps quietly for 
several hours 
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In no other tjpe of case is the patient so dc 
pendent upon the constant and expert attention 
of the house staff and nurses as after trarheotom> 
In addition to the fact that a patient \ ho has to 
have a tracheotom> is in a poor phjsical condi 
tion he IS generallj apprehensive He is very 
quick to learn the expert touch and without it 
loses ground rapidlj As a rule he should never be 
left alone for the first 48 hours or often for a longer 
period The temperature of the room should be 
moderate Tents over the head of the bed are 
unnecessary and onlv give asmister appearance to 
the scene A pitcher of steaming menthol solution 
at the side of the bed often giv es comfort but hot 
inhalations seem to increase mucus formation and 
thus are undesirable The patient is gencralK 
most comfortable on his back in a semirenimbent 
position but he should be turned from side to side 
at intervals It is well to insist upon hts taking 
several deep breaths even, hour while he is 
awake as this maj tend to prevent the develop 
ment of a pulmonar> atelectasis which is a com 
plication that must be guarded against m this 
type of case 

A piece of gauze should alw av s be kept on the 
patient s chest so that when mucus is expelled it 
can immediatelv be wiped off the end of the tube 
and will not be inhaled The inner tube should be 
removed as often as is necessary to keep it cU an 
and this can be done without disturbing the 
patient If this is neglected the tube wall soon 
become obstructed with tenacious mucus or 
blood 

Some patients have verv httle mucus while 
olnerb almost drow n m it Some are able to expel 
It through the tube while others are unable to 
raise it as high as this In the latter type of case 
an aspirating machine is absolutely necessary 
his machine should have a strong but silent 
electric motor to which is attached a soft rubber 
catheter preferably with a whistle tip If the 
tracheotomy tube IS size No 4 or smaller it is well 

0 remove the inner tube before the catheter is 
inserted The catheter should be large enough to 
permit mucus to pass through it fairly easily 

owever not so large as to prevent the patient s 
^reathmg around it when it is in the tube It is 
sufficient to insert the catheter as far 
s the lower end of the tracheotomy tube since 
^ Patent can readily raise the mucus as high as 
ms Onlyrarelv mease the patient is verv weak 
IS It necessary to insert the catheter as far as the 

1 urcation of the trachea This should not be 
one too often as it irritates the trachea and pro 
0 es an exhausting spell of coughing It is well 

^pirate the larynx occasionally through the 


mouth Water should be aspirated through the 
catheter at frequent intervals to keep it clean 
Care should be taken not to allow the receivmt 
jar of the machine to become too full as fluid will 
be sucked into the pumps and this will put them 
out of commission 

An extra traeheotom> tube should always be at 
hand The gauze packing should be changed 
everv 8 hours or oftener depending upon the 
amount ot oozing from the wound Mild anti 
LptiLS mav be used but strong ones are contra 
incUcated as they mav seep into the trachea and 
cause irritation \ tracheotomy wound must 
ilvvavs be considered as infected however if it is 
kept clean the infection is of little significance 
On the other hand if it is neglected a verv 
troublesome putrid infection is apt to develop 
Su< h an infection is v erv difficult to treat both on 
account of the opening in the trachea and the 
irntabihtv which prevents much manipulation 
A c msulerable amount of necrotic tissue develops 
which must be caretullv cut away Chief reliance 
must be plaied on the mechanical cleansing 
duhloramincT if used with care being verv 
satisfaclory 

The degree of the larv ngeal obstruction can be 
determined quite accurately by occluding the 
opemng of the lube or better by removin*, the 
tube and occluding the opening in the trachea 
and further information can be obtained by a 
V isual examination of the v ocal cords If possible 
the tube should be removed within 3 hours how 
ever if there is any question it is better to leave 
It in longer If removed early the opening can be 
closed with a single fine chromic catgut suture in 
the overlying tracheal fascia and in this ca e the 
remainder of the wound may be do ed except for 
a dram down to the trachea but if the tube has 
been in for more than i hours the suture will be 
of no avail In such a case the opemng should be 
occluded with gauze packing of sufficient size so 
that it can not be drawn into the trachea on 
inspiration This should be changed every i to 3 
hours as it soon becomes saturated The wound 
should be kept scrupulously clean Granulation 
tissue grows rapidly and in from 10 to 12 days the 
wound will be completely healed Factors which 
influence healing are the height of the opening the 
degree of infection and the length of time the tube 
ism place In some cases even after the tube 
has been remov ed the opemng w ill remain and 
the patient is dependent upon it for part or all of 
his air supply This is the most difficult type of 
wound to keep clean 

Generally the scar is very little larger than it 
would have been if the wound had healed per 
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prtviam However if it is unsightl) and trouble 
ome a plastic operation maj be performed but 
It IS better not to attempt anj plastic work until 
a veir has clap cd The scar mav then be excised 
and the muscles freed and approximated in the 
midline over the trachea The result is \er> 
satisfactorj 

If trachcotomv is performed m a ca e of severe 
hv perthv roi hsm the patient requires a great deal 
of water and noun hment Not infrequentK in 
such a ca c there is an astociatcil pharvngcal 
paresis \ hich caus s chokin" upon anv attempt 
t swallow It IS unwise to urge the patient to 
s\ allow asthech king is verv exhausting and the 
a f nation f fluid into the lungs raaj cause pneu 
monia Some patients are able to swallow thick 
liquids fairlv well while others choke on anv 
thing It IS the latter tvpe which pro entsa serious 
pribkm— hiw to giv e su/Tcient fluid and noun h 
raent \ ithout undulv di turf mg the patient 
\I aicr can 1 c given bv hvpi lermo !\sis but this 
I ecomc painful if kept up for several davs x hilc 
the amount of nourishment that mav bv ^.iven hv 
int avenous methods 1 grcail> limned In the 
po xr c xnditi in of the heart and also bv the Ian 
ger of a chill if it is given m anv amount r verv 
often Proctoclv is is not n ush meffeciuil in 
this tvpe of case Gastr stomv v x uld l> satis 
fa i( r\ but it lb 1 10 radical a prxc lurt 

The method of choice i 1 1 insert a s ft rubb r 
tube size :0'i4 F into the t mach ihrni h the 
mouth or preferabh but with more dillicullv 
through the nose 1 his gtncralh has to be done 


under direct vision as the tendency 1 forthetulc 
to enter the larjnx This tube should be leftin 
until the patient can swallow around it Care 
should be taken not to insert it much bejond the 
cardia as otherwise the end will become Linked 
and obstructed The tube is less apt to be annoj 
in than hypodermocljsis or an intravenous m 
jection and in the few cases in which it has been 
necessary we have not seen one m which it could 
not be used to great advantage \1I fluids and 
nourishment and most medicines can be given 
through the tube though care should be taken 
not to overload the stomach as in this type of 
case the patient is frequently nauseated Fluid 
can be injected into the tube every hour even 
while the patient is sleeping The tube can gen 
erally be removed in 3 or 4 day s If a patient who 
hashadatracheotomv performed is gom steadily 
down hill he often improves rapidly once the 
tube has been inserted and he receives sufficient 
nourishment 

As soon as the condition of the heart permits 
the patient should be allowed to be out 01 bed as 
this has a very beneficial effect upon the psychic 
state He no longer considers himscU dangerously 
ill A man should be shaved and a woman 
allowed to u e the cosmetics to which she is 
accustomed Patients should also be allowed to 
substitute their own clothes for the regulation hos 
pitalgarb In encouragmgsurroundinx'sandwith 
good care these patients gel along lemaikably 
well Onlv rarclv docs a patient die from a com 
plication following trachcotomv 
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C XSAREAN section is the removal of the 
child through an incision made in the 
abdominal will and uterus The term is 
not applied to the extraction of the child from the 
abdominal cavit> after the uterus has ruptured 
nor to ectopic gestation 
The term caesarean section is probably de 
rived from the htin partus casareus from 
ccrdere to cut A better term however is 
abdominal h>sterolom> but despite this 
the term cesarean section is used throughout 
obstetrical literature There is no reliable e\i 
dence that Julius Ciesar was delivered through 
his mother s abdomen Furthermore cesarean 
section on dead women was performed long before 
Cajsar s time It is noteworthj that at this 

f ienod the operation was never performed on 
iving women and Czesar s letters to his mother 
during his wars prove that she was alive 
The operation on the dead woman is referred 
to in the myths and folUore of European races 
and was probably performed by the earl> Eg>p 
tians It IS stated that Dionysus was cut from 
the dead Semele The Lea Regia of Numa 
Pompilius 715 B C expressly orders the remov 
al of the child before burying the mother Tlie 
ancient Jews gave the name of Jotze Dofan 
to children delivered through the abdomen of 
the mother In the year 1879 Felkm saw a 
native in the heart of Uganda perform a cesa 
rean section and his description of the operation 
IS interesting m the light of the crude attempts 
at ancesthesia and antisepsis Banana wme 
served the purpose of both the patient being 
drunk with it (bibation anesthesia) and the 
operator w ashed his hands and the field of 
operation with it to sterilize them He opened 
the abdomen and uterus by a quick incision the 
cord was cut the placenta removed the cervix 
dilated from above and the uterus massaged until 
contracted The peritoneal toilet was accom 
phshed by lifting the patient The operation was 
completed by closing the abdomen with pm and 
figure of eight sutures and the wound was dressed 
with a paste of crushed herbs It is staled that 
the temperature remained below 101 degrees T 
and that the wound was healed in ii days 
Looking further into the history we find the 
first generally accepted czesarean section v as per 
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formed in 1610 by J Trautmann of Wittenberg 
on a woman with hernia of the gravid uterus 
Somewhat earlier J Nufer of Switzerland a 
swmegelder by occupation is said to have deliv 
ered successfully his own wife by this method 
when several midwives and barbers had given her 
up The mortality m these early days was 
frightful and the operation was done only on 
women who were already doomed Rousset s 
monograph played no small part m bringing to 
the attention of the profession this procedure 
which was so bitterly opposed by Europe s best 
I nown accoucheurs The operation of symphy 
siotomy devased by Sigault was at that date the 
greatest competitor of exsarean section 

In reviewing the statistics Kayscr of Copen 
hagen in 1844 found a mortality of 62 per cent 
for the previous 80 years larnicr is said to 
have made the statement that in Pans up to his 
lime no woman had survived the operation 
during the nineteenth century Spaeth recalled a 
similar experience for \ienna m 1877 In the 
United Stales Hams collected 80 cases and these 
showed a mortality of 52 per cent the fatal 
cases resulting from hemorrhage and infection 
Although Lebas m 1769 had put 3 stitches in the 
uterus and left the ends long so that thev could 
be removed it was not until 188 that Saenger 
described his method of suturing the uterus 
In 1877 Porro of Pavia had recommended the 
supravaginal amputation of the uterus after 
delivery in order to overcome the two serious 
complications namely ha morrhage and sepsis 
This radical method so improved the results that 
It was instrumental m preventing the conserva 
live cxsarcan section from developing into the 
comparatively safe operation w hich it has become 
Saenger s technique was responsible for deter 
mining the indications for the more radical 
method namely an operative procedure to be 
used only in the presence of a definite indication 
for sacnlicing the uterus 

FIRST COVSIDERVTIOV 01 CESARrVN SFCTIO*^ 
THE LIVING CHILD 

The first consideration of caesarean section was 
the living baby With this in mind the early 
operators insisted upon speed for they felt that 
the sooner the child was born the better were its 
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chances of living Those vvere the dajs of spec 
tacular operating when not mfrequentlj the 
abdomen and uterus w ere opened w ith one sweep 
of the knife Unfortunatel> accidents resulted 
such as cutting a loop of intestine which might 
inadvertently have floated m front of the uterus 
Again babies were injured by the too deep pene 
tration of the knife in the uterine wall 
These accidents as well as other factors have 
shov n that time is not the only element which 
enters into a successful operation Reflection on 
the duration of general anasthesia in an ordinary 
forceps delivery might have su gested that undue 
emphasis was laid on the need of shortening the 
tune of anxsthesia Other factors affecting the 
child s welfare are the administration of morphia 
too soon before starting the operation and the 
re ultitig intrauterine asphyria trauma to the 
child b\ attempting delivery through an insufh 
cientlvlono incision and disturbance in the child s 
nutrition in the presence of a prematurely 
separated placenta and placenta prxvia Pro 
lont'ed anxsthesia as a result of the too slow 
extraction of the child is rarely a factor in the 
hands of experienced op rators 

SECOND CONSIDER VTION OF CCSVREVN SICTION 
THE WELFARE OF THE HOTHER 

Finally the velfare of the mother v as given 
more consideration when it was discovered that 
a living baby could be obtained easily and that 
with the early technique the results to the mother 
were generally senous and often disastrous 

To what dangers or disabilities is the mother 
exposed w hen the chil i is deliv cred abdominally ? 
These may be clas itiecl as either immediate or 
late dangers 

A Immcdiat dangc i Hamorrliage While 
m the earlv dav s of c tsarean section hxmorrhage 
was one of the greatest dangers this has now 
been so minimized by proper methods of suture 
and by the use of pitiutarv extract and ergot that 
It is but rarelv a troublesome factor The injec 
tion of adrenalin in the uterine muscle is also of 
marked value in causing a flabby uterus to 
contract Again an in ision m the thin lower 
segment rather than in the thick body of the 
uterus greatly les ens the amount of bleeding 
Another factor responsible for blood loss is the 
relaxation of the uterus under ether narcosis as 
compared with local infiltration and spinal anxs 
thesia Bnndeau at the Tarmer clinic has 
demonstrated to hi own satisfaction and to that 
ofothers that spinal anxsthesia causes contraction 
of the fundus and relaxation of the low er segment 
It is a proved fact that the operation under 


regional or spinal anxsthesia is much less hxm 
orrhagic than when performed under general 
narcosis The ablation of the uterus for hxm 
orrhage during the course of exsarean section is 
so rare nowaday s that it is hardly worth mention 
ing 

2 Trauma of operation Shock followm 
exsarean section has been greatly decreased by 
the conservation of blood and by the improved 
technique and consequently gentle handlm of 
the abdominal contents It is not a very common 
complication nowadays and as we see it it is 
usually associated with hxmorrhage and undue 
loss of time in operatin Shock is observed m a 
larger percentage of gravido cardiac patients 
than m any other group of patients 

3 Sepsis Infection has always been an 
important if not the most important cause of 
mortality and morbidity in exsarean s ction and 
at the present time stands out as the most 
serious complication The time at which the 
operation is performed is the most important 
single factor m dealing with infection This is 
especially true in the light of the work of Hams 
and Brown who have demonstrated at exsarean 
section the bacterial invasion of the uterus early 
in labor even with unruptured membranes The 
classical operation peiformed before labor or at 
the onset of labor is relainelv safe as compared 
with the same procedure performed in advanced 
labor \ aginal examinations and the rupture of 
the membranes also increase the danger of sepsi 
to a marked degree Infection has been decreased 
by the use of the lower segment operations 
which will be taken up later m thi paper 

B Lale dangers or disabiUties r In didism 
As a result of a major operation a number of 
women may have poor health for a more or less 
prolonged period of time 

2 Stenhty The incapacity to bear other 
children in a small group of cases is e peaally apt 
to follow uterine infection and suppurabon with 
resuUint, destruction of the endometrium 

3 Rupture of the uterus The danger of rup 
ture of the uterus during pregnancy is a real one 
and has to be taken into consideration The 
danger of a subsequent labor and the immediate 
danger of a ruptured uterus at delivery are not 
to be looked upon lightly The low operaUons 
have strikingly decreased the danger of ruptu e 
of the uterus during pregnancy and labor ana 
have thereby added to the safety of abdominal 
dehveiy 

In varying degree these 6 chief factors have 
been of influence m the development of the 
technique of exsarean section 
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Tim INCISION IN CESAREAN SfCTlON 
In the earl} days of cxsarean section the 
abdomen was opened at the most prominent part 
obnousl} o\er the uterus The incision was 
started near the symphysis and carried to a point 
near the xiphoid cartilage to the right or to the 
left of the umbilicus The uterus was delivered 
and incised quickly in the median line in the 
corpus There was a vast amount of handling 
of uterus and intestines large gauze packs even 
towels were used for packing and there was as 
we should expect now considerable harm done to 
the mother The child was usuall> delivered b\ 
the breech the placenta and membranes were 
extracted manually through the uterine incision 
and suture of the uterine incision was accom 
plished in lasers one to four lasers being ad 
vocated by different operators The suture 
materials advised were silver wire bronze wire 
silk linen silkworm gut and catgut In this 
type of operation there was considerable handling 
of the abdominal contents and therefore consul 
erable shock Moreoxer the uterus frequcnilv 
became adherent to the long scar in the abdominal 
^^all and consequent!} caused fixation and distor 
tion of the organ To overcome these objections 
a smaller abdominal incision was made to the 
right of the umbilicus the latter being used as a 
midpoint the uterus was incised tn sUu and the 
intestines were protected with gauze or towels 
Here again there was considerable handling of 
intestines but the adhesions proved less frequent 
This IS the most common incision used today m 
performing the classical section and the one which 
IS desenbed m most textbooks on obstetnes 
Hemorrhage from this type of operation was 
rarely found to be very troublesome shock was 
frequentlv a factor as there was so much handling 
of intestines although this shock decreased with 
the Size of the abdommal incision It became 
much less when eventration of the uterus was 
abandoned Infection in the classical type of 
operation has always been a serious factor as the 
uterine incision is in no way isolated from the 
general peritoneal cavity Infection could come 
from the introduction of septic material from 
abov e but this m a large measure has been over 
come by a proper skm preparation and the protec 
tion of the edges of the abdominal wound b} 
means of sterile towels or rubber dam The 
infection from below cannot so easily be prevented 
and as it has been proved that bacteria invade 
the puerperal uterus dunng labor or early m the 
puerpenum these bacteria readil} find their way 
to the peritoneal cavity between the stitches or 
through the stitch holes The incision m the 


uterine body has thick edges which bleed readily 
The sutures used to close this incision must serve 
two purposes haemostasis and coaptation There 
IS always present the danger of tying the sutures 
so tightly m order to insure hxmostasis that 
pressure necrosis and infection of the injured 
utenne muscle wall result Again the contraction 
and relaxation of the uterine fundus during the 
puerpenum may cause the edges of the uterine 
wound to be ground against each other and dis 
turb the sutures thus interfenng with proper 
healing In the classical type of operation injury 
to the peritoneum handling and exposure to air 
lower the resistance of the tissues and favor 
infection 

The high longitudinal incision next came into 
vogue It was devised to prevent adhesions 
between the uterine wound and the abdommal 
wall In this procedure the abdominal incision is 
madcdirectl} above the umbilicus the abdommal 
contents are walled of! with gauze the fundus of 
the uterus is incised longitudinally and dehverv 
accomplished At the completion of the uterine 
suture which is made in two layers with chromic 
catgut the uterus sinks below the umbilicus so 
that the uterine and abdominal incisions are never 
in contact and adhesions between the two are 
prevented Intestinal and omental adhesions to 
the uterine scar are not prevented by this tech 
mque and as a matter of fact have been common 
in my experience Furthermore with the high 
incision a not inconsiderable amount of liquor 
amnii and blood trickle down to the pelvis where 
they may not be easily reached thus making the 
peritoneal toilet difficult I have seen more 
intestinal distention and paralytic ileus following 
this method than with any of the other accepted 
techniques of performing the classical C'C'sarean 
section 

The high transverse fundal incision was brought 
out on the grounds of a better uterine scar 
diminished danger of infection and m an attempt 
to prevent adhesions between the uterine and 
abdommal incisions It was thought at that time 
that the further the incision was placed awav 
from the cervLX the greater would be the chance of 
preventing sepsis This method never attained 
much vogue The disadvantages are those of the 
high operation with the longitudinal incision and 
no advantages over the latter are offered 

In order to overcome some of the difficulties 
of the high oppration Newell advocated a lower 
incision m performing the classical ctesarean 
section His incision in the abdomen is made in 
the middle line entirely below the umbilicus 
and because of this intestinal handling and soil 
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me ire almost entirely eliminated and mt(.stmal 
di tention is iherebj greatl> diminished The 
uterus IS left tn siln and a longitudinal incision 
IS made in the lower portion of the corpus 
Munn K-err of Cla gow m order to obtain a 
letter sear and to attempt to dimmish rupture 
of the uterus in subsequent pregnancies and 
labor has deMsed an operation which he terms a 
1 \ segment ca; arean section and which fills an 
int rmediate place between the cla sical and cer 
\i al cj^sarean sections He makes a transverse 
incision at the isthmus or where the lower 
egment j ins the bo 1\ of the uterus As he 
diesn t separate the bladder he Iocs nit rcallj 
get 1 n low in the inferior egment His pub 
h heJ re ult in over too ca es were excellent 

tCHVI VL C E VREAN SrCTIO*! 

Vfter hxmirrhagc had been contnlled an I 
t auma c mpheatnns diminished in a properly 
performed casarean section the attentunof those 
interested in the j.roblem was directed to\ ard 
inlecti n anJ the prevention of peritonitis This 
resulted in the evclution of the cervical cisarcan 
ection which went through three stage first 
ihe extraperit neal te arean ection second the 
tran pent neal c^e arean section with suture of 
hep rit neum to the abdominal wall an I third 
the retrovesical or subpentonealcisirean ccti n 
I The ert jp rilon al easareaii h it The 
Derations of Kuestner and Latzko be t represent 
this tvpe and were devised m ord r i a om 
pi h delivcrv through the lo\ er uterine egment 
without entering the peritoneal cavit> Thrru h 
a median or lateral lon<'itudinal pelvic inci i n 
the unopened feritoneal sac is lifted ofT the 
anteri ir portion of the outlet the 1 lad ler and 
the low r uterine egment 1 he cervix is thus 
cleared a longitudinal incision is made and 
delivery i acc mph he 1 The true evtraperi 
toneal xsarcan section pribablv offers ibe best 
means of pitecting the peritoneal cavitj al 
thou h It has been demonstrated that a virulent 
streptococus mav find Us wav through the intact 
peritoneum and cause septic peritonitis The 
disadvantages of this method are 1 rat that not 
infrequentlv the bladder and the ureter on the 
side where the operation is performed are injured 
and fistulx are produced econd the peritoneum 
IS occasionally opened during Us separation and 
the advantat'e of the extraperitoneal method is 
lost third the ite of operation has to be drained 
and till esults in suppuration and long drama e 
in manv instances fourth there is more brem 
orrhage sm e the inci ion m the lower see,ment 
has to be made to the side nearer the large \e sels 


rather than in the middle line and the technical 
difficulties are greater and last the operation 
cannot be repeated because of adhesions 

2 Th Iranspcntoneal casarean seek n This 
method I now n as the \ eit Fromrae Hirst opera 
tion was next devised with the idea of protecting 
the peritoneal cavitv and at the same time over 
coming the disadvantaoCs of the extraperitoneal 
method This operation is performed through a 
longitudinal pelvic incision the vesicouterine 
peritoneum is incised longitudinally the bladder is 
separated from the cervix and two lateral flaps 
of visceral peritoneum are dissected These are 
united to the parietal peritoneum thus creating 
a so called extraperitoneal space throu h which 
a longitu Imal cervical incision i made and 
delivery effected The peritoneal flaps are at 
first united b> carefully applied interrupted cat 
gut sutures and after the closure of the cervical 
incision thc> are further approximated by a 
continuous catgut suture The peritoneal ed e 
are firnil> united m the course of a few hours and 
thus the cervical inci ion is entirely extraperi 
toneal during the convalescence This method 
also protects the abdominal cavity dunn 
deliver) The di advantages are that occasion 
all) the peritoneum i vet) tbn and does not 
eparate well from the uterus and that it leaves a 
band of scar li sue extending from the cervix to 
the abdominal wound thus fixing the cervLx at a 
higher point than normal in the pelvi 

3a Ihc vtlra peritoneal retro esical or zubpen 
I neal operation Rroenio threw new h ht on the 
subject of cervical c»sarean section when he 
claimed that the better results obtained by the 
method were not due to the fact that the uterus 
was approached in an extraperitoneal manner 
but because the incision was made in the thin 
non contractile lower segment rather than m the 
thick contractile body of the uterus and becau e 
the utenne incision was completel) covered over 
b) the bladder thus protectin'^ the peritoneal 
cavit) should infection occur during the puer 
penum The operation consists of openin the 
abdommal cavil) bv a low lon'^itudmal incision 
separating the bladder from the uterus makin a 
longitudinal cerv ical incision and after the extrac 
tion of the child placenta and membranes 
closing the uterine inci ion and completel) cover 
mg it by suturing the edge of the bladder pento 
neum to its original po ition on the uterus or 
lighti) higher 

3b Tie i ans erse ce teal incision Experience 
has shown that the intrapentoneal retrovesical 
operation offered defimte protection against 
pentomtis and could be performed safely on 
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T\(3men adianced m hbor and m ca'^s m which 
the classical ctsarcan was defmitcH contra 
indicated The published statistics show that 
the incidence of ruptured scars was also grcatlj 
lowered thus removing from casarean section 
one of Its real dangers In the studv of the c 
statistics It was discovered that the few weak 
scars encountered were due to the fact that the 
longitudinal cervical incision had been unduU 
prolonged upwards thus encroaching on the 
uterine bodj It was found that the portion of 
the incision placed in the cervix healed solidlv 
while that extended in the musculature might 
show thinninj, and weakness at this point The 
transverse cervical incision was tlie next step m 
the evolution of the operation and permits placing 
the scar entirely in the lower segment without m 
an) wa) encroaching upon the musculature It 
seems reasonable to feel tint this procedure 
should further reduce the alread) low percent 
a e of weak cars The operation is performed 
through a lonytudinal pelvac incision the bladder 
IS separated from the cervix down to the vagina 
and as far as possible laterall) and a transverse 
cervical incision is made low down and is curvcrl 
upward at the sides to give more room At the 
completion of the uterine suture the bladder is 
re attached at its original level thus making the 
incision entirel) retrovesical or subperiionca! 
A good idea of the scar in its entire extent ma) 
be had on palpating the anterior lip of the ccrvtx 
after involution has taken place and is felt as a 
fhm ndge under the bladder m some cases and 
not at all in others 

loTTo casartan section or casarcan seitim Jol 
loued b\ hysterectomy The technique of this 
operation as performed nowada)s differs from 
the original inasmuch as the stump cervical or 
vaginal depending upon the extent of the 
h) sterectom) is dropped into the abdominal 
cavity and completel) pentonealued With the 
advent of the cervical cossirean section the mdi 
cations for this radical procedure have been 
peatl) Ics ened Tive indications are prominent 
(r) mismanaged labor and frank infection (2) 
uterme apoplex) (3) uterine m)omata (4) un 
controllable hamiorrhage and (5) carcinoma of 
the cervLX 

Casarcan section Mth temporary extenori atton 
of the uterus This method devised bv Fortes of 
the Baudelocque Clinic in 1923 is intended for 
mismanaged cases with frank infection and has 
again reduced the indications of h) sterectomv in 
a detinite group of these cases As the name 
implies the sutured uterus is left on the abdomen 
after the deliver) of the child until involution has 
taken nlnr** cArveie f^iibsided 
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Then it is returned to the pelvic cavit) The field 
of applicability for this operation is necessaril) 
\cr\ limited but it saves maternal and fetal 
lives and permits the conservation of the uterus 
an important factor m >oung women The mor 
talit) following this operation has been exceed 
mglv low 

I actual casarcan scition In 1895 Duehrsser 
described an operation under the name of 
anterior v agmal h) sterotomv and m 1 806 called 
vaginal exsarean section The original opera 
tion onlv called for a median anterior incision 
through the cervix but later the technique was 
modified bv adding the posterior incision Thus 
the anterior incision was shortened and the 
danger of mjurv to tlic bladder during deliver) 
considerablv lessened 

Before an attempt is made to do a vaginal 
exsarean section certain requirements are essen 
tial (i) the tissues must not be oedematous or 
friable (.i) the uterus must be movable so tint 
the cervix mav be readily brought down into the 
vagina (3) the bladder must not be fixed to the 
uterus as it is after the abdominal cervical 
exsarean section (4) the pelvis must be ample 
(5) the child must not be too large In the 
absence of these requisites the vaginal cx&arean 
section should not be considered regardless of 
the indication 

The range of usefulness of this operation has 
bicome rather limited since the advent of the 
abdominal cervical exsarean section since the 
latter operation offers almost as much protection 
against infection and its technique is much 
simpler 

Vaginal exsarean nowadays is recommended 
when one of the following indications for the rapid 
emptying of the uterus arises up to the end of 
the eighth month of pregnancy (i1 legions 
of the heart lungs and kidneys ( ) toxxmia of 
pregnanev m the presence of impending convul 
sions and in gravidTi who did not improve under 
the conservative treatment (•,) pernicious vomit 
mg of pregnancy m a grav ida who is dehv drated 
and who would not stand a long labor (4) 
premature separation of the normally inserted 
placenta m its milder forms 

Vaginal exsarean section m the hands of 
experienced operators has given uniformly good 
results when its limitations were recogm?ed The 
roam complication has been inj urv to the bladder 
but it docs not occur commonlv 

COilVlE JT 

From the foregoing one may feci that from 
the standpoint of technique of operation there is 
not 111 elv to be great improv ement in the future 
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Hj-morrhage during and after operation has been 
practicall> controlled Complications from trau 
ma of operation are rare There is howeaer one 
danger \ hich has been lessened but the possibil 
it\ of uhich we must always consider seriously 
and that is infection often leading to peritonitis 
It IS the chief cause of death following ctesarean 
section 

rcntonitis mav arise from the field of operation 
or the abdominal incision Proper preparation 
of the patient and care at operation ha\e actually 
made it a rare complication from the field of 
operation Sep is usually arises from the uterus 
through the introduction of septic material at 
the time of operation or from infection of the too 
tighth tied stitches in the uterus To a\oid 
fcritinitib two operations were devised the 
extraperitoneal section and the transpenloneal 
section in which case the visceral and parietal 
peritoneum were united The former never be 
came popular because of its technical difliculiies 
because of the danger of injurv to the bladder and 
the uret rs because serious infection of the cellu 
lar tissues resulted in long drainage and finally 
be ausc it has been proved that virulent bacteria 
could find their wav through the mtacl pen 
toneum the resi tance of which had been lowered 
riurin„ operation and cause septic peritonitis 
The latter operation was simpler m technique 
and gave equally good results and therefore 
supplanted the first m the hands of many opera 
tors 

It vas next found that most infections were 
from inside the uterus rather than through the 
abdominal inci ion Ihe problem was to get 
ahead of the infection perhaps bv covenng the 
uterine incision with pent neum From this 
resulted the retrovesical or subpentoneal cervical 
operation at first with the longitudinal incision 
and then 1 ith the transverse cervical incision 
This if infection has already occurred does not 
prevent the formation of a phlegmon under the 
bladder in the infected space but in many 
instances it doe prevent the spreadin”' of the 
infe tiin to the general peritoneal cavity The 
prevention of this localized infection is assisted 
in manv cases through adequate drama e of the 
retro esical spate This cannot be secured by 
abdominal drama e since draina<^e up hill is 
never verv satisfactory but must be effected by 
vaginal dramat^e A good method of drauung 
con ists in the placing of a wick of iodoform 
gauze over the lower se<^ment after the cervical 
incision has been closed and then suturing the 
edge of the bladder peritoneum to the uterus thus 
covering the lower segment and the wick After 


the abdomen is closed the patient is placed m 
the lithotomy position a small incision is made 
in the anterior vaginal wall and the wick is 
partlv pulled out so that one end remains under 
the bladder and the other comes out of the 
vulva or the vick may be entirely withdrawn 
and a rubber tube substituted and sutured in 
place Either method assures gravity drama e of 
the retrovesical space The increasin of the 
resistance of the peritoneum against infection 
by such means as lavage with ether nucleimc 
aad and other substances has not thus far 
proved satisfactory 

The work of Harris and Brown in the bacterio 
logical study of 50 uten at c;esarean section has 
shown some interesting results In 19 elective 
sections performed at an appointed time at the 
end of pregnancy and before the rupture of the 
membranes the uterus was uniformly sterile 
The same applies to 6 cases m which the classical 
section was performed within 4 hours after the 
onset of labor In 5 patients in whom classical 
section was done 6 or more hours after the onset 
of labor bacteria could always be demonstrated 
m the lower uterine segment and there were 
streptococci present m 3 of the cases Similar 
results were obtained m 13 low cervical and 6 
radical sections and the uterine contents were 
sterile only in 3 cases m which the operation was 
performed within a few hours after the onset of 
labor 

These findin s tend to show why the classical 
section which m no way offers protection to the 
peritoneal cavity is safe only when practiced at 
the time of election \ a^inal examinations and 
premature rupture of the membranes are known 
to increa e the danger of uterine infection but 
their ab ence does not insure sterile uterine 
contents In a like manner a rise m temperature 
IS an important sign of intrapartum infection 
yet a normal temperature does not prove that 
ascendm" infection has not alreadv taken place 
Only when adequate studies of the bacterial flora 
of the vagina have sho vn whether the occurrence 
of auto infection is possible or not will we knov 
whether the presence of bacteria in the uterus is 
due to an upward extension of microorganisms 
already in the vagina or to an ascending infection 
from the v ulva 

The problem of preventing the growth of 
germs \ hich may be present m the lower part 
of the birth canal or even m the uterus at the 
time of operation has been attacked through the 
care of the abdominal incision which will usually 
prevent infection here and through the care of 
the uterme incision m that the sutures are not 
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tied too tigKtl> and the incision is covered with 
peritoneum The danger of infection of the 
general pentoneal ca\it> has consequentlj been 
reduced but the invasion of the uterine tissue 
not incised as well as incised is still a great 
problem and should be thoroughlv investigated 
The introduction into the uterus (intraperito 
neal or subperitoneal perhaps in ever> case) of 
some substance which is non toxic or verv 
slightlj toxic to the patient and which will prevent 
the growth of bacteria temporarilv or until 
granulations begin to form or tissues begin to 
heal maj help decrease infection Carrel Dakin 
solution after the cxtrapcritoncal exsartan section 
was advocated b} Markoe and McPherson some 
10 jears ago but the method thus far has not 
received general consideration 
At a recent meeting of the Obstetrical Socitlv 
of Boston one of the members advocated the 
use of strong sugar solution in the uterus in the 
prevention of puerperal sepsis and m the chocking 
of uterine infection if it has begun on the grounds, 
that these sugar solutions inhibit the growth of 
bacteria The problem of infection in connection 
with CiBsarean section is far from settled and it 
IS one of the urgent problems m obstetrics 


From the standpoint of technique the trans 
verse cervical incision m the low exsarean section 
offers many adv antages It is the closest approxi 
mation to normal delivery as the child is born 
through an opening less than 2 inches from the 
normal opening but dbov e the sy mphysis instead 
of below It The necessary room for delivery of 
the child can be easily obtained e'^peciallv if the 
sides of the incision are curved upward It is 
superior to the longitudinal incision since it can 
be placed entirely m the cervix and since it m no 
wav encroaches upon the uterine corpus It is 
easily covered over by the bladder and thus 
made entirely subperitoneal 

Drainage of the retrovesical area when 
tkemed necessary can be easily accomplished by 
gravity drainage through the vagina In cases 
of advanced labor with full dilatation of the 
cervix and rupture of the membranes it permits 
the expression of the placenta and membranes 
through the vagina after pentonealization thus 
saving the peritoneal cavity from a great deal 
of < 50 iUng 

Finally the convalescence which follows this 
method closely approaches that of a pelvic 
delivery 
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-^CUTE PERFORATION OF ULCER lOLLOWINC BARIUM FILLING 
IN ROUTINE GASIRO-INTESTINAL EXAMINATION 


P r ICKMVN MD Du uth Minn 

Til D I b Ci 


T H \T the r lentgcn ra\ used fluoroscopicallj 
lb an invaluable aid m gastrointestinal 
diagnosis is a conceded fact The ust of 
thiN du nostic method is attended b> such a 
high I ercentage of accuracv that it would be 
unthinkable to hamper its use b\ too many 
contra indications 1 hat there are contra mdica 
ti ns however is gencrallv recognized but pos 
siblv not at all times so kccnlv realized until some 
unf reseen complication focuses attention upon 
It Casual searching of current literature has 
failed to disclose anv reports bearing upon the 
unf rtunate consequences arising from the mak 
ing of a barium \ ra> examination in the di 
cubsi n of a paper presented at a recent regional 
meeting of the American College of Surge >ns 
reference was made to the cases cited later in this 
paper Numerous aJmissions of such caiisiro 
fhes were forthcoming Irom men in attendance 
at the meeting and it became quite aj parent 
that such mishaps had occurred occasionall> 
wherever gastro intestinal fluoroscopv was done 
routinel> 

have had at the Duluth Clinic within the 
past few vears at least 5 cases of acute jierfora 
tion of ulcer folio ving I arium meal with fluor s 
copv Two of the 5 pcrforati ns resulted fatallv 
m one case opcrati n was performed too late 
and in the other i severe complicating pneu 
monia developed ''omc indication as to the 
relative frequen v f such mishaps ma> be ob 
tamed fr m the fact that approximalclj 1500 
gastro intestinal xammations are made annualt> 
at this clinic Mih ugh our cross index on ulcers 
diagno cd is undoubtedlv somewhat incomplete 
It mav be n ted that luring the past 5 >cars 
such a diagnosis Ins been made m 522 cases of 
which 82 per cent wer cases of duodenal ul et 
We wish therefore to offer the following case 
reports and dis u si n 
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The patient decided to return home hcfoic 1 1 img the 
hospital for treitment but shortl> after leaving Uuluth 
Mas seized wth severe aldommal pam Ofe ati c dief 
was not obtained until ib or 20 hours aft r perf rati it 
which time much lluid and barium wcic four 1 fret (1 
abdominal cavity Closure posterior ga tr U Inv 
and drainage were done I he pati nt die I div aft r 
operation 

Case 4 No 4710 C B male agt 1 4< >ti p 
sented himself in September igjO with th niUnl f 
burning pam m tl e epigastrium of evcnl k lurit n 
and vomiting for 3 days He had had. j r vi u itti k 1 
the same sort of di tress vvhicl had on d I ut t 
hours after eating During the pre ent att » k h tat 1 
that the pain was defimtelj more sev a d \ t 
relieved b> food 

The patient was hospitalized for oh erv ati n MU ugl 
the vomilus was reported as coffee grot n I in i| ] ^ ' 
on the day of admission a piralion the f 11 in n ri 1 g 
showed some retention but no gros cvidcn iM d g 
Accordingly barium wa given and on llu 0 ji 
ammation a very large defect was noted in ll ij vlih 
Itself was con iderablj dilated and atom I he | U nt 
was returned to bed hot packs were aj 1 1 cJ to U il 
domen and an attempt vva made to move n f 
the barium from the stomach ij lavage M 1 1 1 

after the fluoro cop j an acute perforation 0 u red ()| a 
tion was done 3 hours after tl e pertorat n at vn 
time the etce s barium iras remo ed ll (cJ) ti n 
closed and a posterior ga tro entcro tomv mal (the 
latter m view of oV structive feature ) 

A po toperative lobar pneumonia ic 1 1 J 1 tl 
third da> and the patient died 6 da) aft 0| rat 

An autops) showed that the acute p r i nili 1 ad ul 
Bided and that death was due to bihlc al lol ar j n urn nia 

Casi. 5 No 44197 I) hi rnilc a-cd tH \ a 
Jewi h Had a known duodenal ulcer vhich had 1 
demonstrated and treated medicillv at U Cbm lur g 
2 previous attacks m 1925 and 19 ( The 1 ent re u 
fence was associated witli rather e\ re 1 t an 1 a 
recheck in rebrusr) 19 7 irdicatedana bty of 3 a d 
48 with some increase iti ize of tl e d lod nal def t 
Observation at the end of 6 hour shov ed a r ter lion of 
5ope cent 

SuTsejy Bu advj fid and tie patient ente f the bo 
pital the following day to be f repared for ope ation \1)0ut 
30 hour after e amir ation in acute duo lenal perl at on 
occurred The operative procedure con 1 led of imple 
closure and a posterior gastro ente o tom> from wl icl 
the patient made a satisfactorv recovery 

In reviewing this series one ma> observe that 
all of the patients were males in middle age 
tour were within the age limits of 34 and ^8 
>ears Although this ma> be onlj coincident >et 
one ma> surmise that perforation is not so Iil el> 
to occur with the first or second attack nor again 
m those cases in which great chronicitv would 
tend to protect hy excessive scar formation 
w ith regard to incidence one must remember of 
Course that most ulcers have their initial onset 
m the third decade of life and that the proper 
tion of males to females is about 5 to i 

As to the location of the lesion four were 
duodenal and one was gastric which is m accord 
'vith the incidence ratio That the injudicious use 
'^f the stomach tube could be a factor m the pro 


duction of a perforation of a gastric ulcer could 
well be understood but it would stem vtrj un 
liktlv that the same would obtain in the case of 
a duodenal ulcer In the latter case in associa 
lion with attempts to overcome spasm the 
ittuil vveirht of the barium assisted bv forceful 
manipulation of the stomach would verj evi 
dtntlv be a definite factor m the cause of rupture 
of ulcers at tht pv loriis or the duodenum situated 
as it utre m the apex of a cone 

Ihe length of time elapsing between the ex 
animation and the perforation varied in these 
tdSL from 3 to j6 hours In Case 5 sufficient 
time had presumablv elapsed between tht filling 
ind the perforation to have allowed the stomach 
to emptv in spite of the tendenc> to retenticn 
\t uiv rale the operativ e notes mal e no mention 
of the presence of barium in the peritoneal 
tiviiv For this reason the barium as a factor 
m the production of this perioration ma^ bt 
somtwhil questionable and vet it may be fair 
to assume that the presence of this substance and 
tht manipulation involved m the examination 
idded grtatlv to tht stress to which the weaken 
in" ulttr wall was subjected 

It might also be suggested at this point that 
the presence of barium in the peritoneal cavitj 
inikts lor increased difficultj in removing the 
CNtravasattd contents b> suction or sponging and 
thus in all probabiliU adds further danger to 
the alrtadv jiretanous condition of the patient 
with a perforated ulcer In a rev lew of the historj 
ol i patient the presence of certain s>mptoms 
should put the roentgenologist on his guard 

1 Lvidence of bleeding is a well known and 
definite contra indication to the use of the stom 
ach tube and barium filling \ ct m an uni uardtd 
moment one is apt to take an unwarranted 
chance so as to make a diagnosis with a minimum 
loss of time With the evidence of recent bleed 
ing IS in Case 4 it was undoubtedly injudicious 
to attempt to make an X ra> diagnosis Also 
it IS probable that m this ca‘?e the uli.er mi^ht 
have withstood the barium filling without per 
foration had not attempts been made later to 
remove the barium b> lavage 

2 Increasing sev erity of distress as compared 
with the patient s prtv lous experience ma> be 
interpreted as an indication of penetration 

3 Icndtrness and rigiditj in the epigastrium 
are uniavorable signs 

4 Failure of food to relieve as promptl) and 
completelj as previousl) is significant 

5 Occurrence of night pain m patients who 
jn previous attacks had been free from this also 
seems to be of significance 
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6 L\ccssi\e spasm as noted especiallj in 
Ca e 3 requiring considerable force to bring the 
cap into \ie\\ should be regarded as a danger 
SI ml and hould call for di cretion as to the 
amount of force used in manipulation Fhis is 
c peciall) true when the spasm is associated 
\ Uh a gro s defect especiallj of the well recog 
nizcd penetrating tjpe 

It IS not without hesitation that cases such as 
the e illustrating m part at least errors m judg 
nient and technique as well as entirelj unfore 
seen complications arc reported Yet much of 
uur knowledge must come through experience 
and ! \ wa> of error and it i with the thought 
tl It the e reports nn\ serve to emphasize the 
neces itj of cxercisin" a certain amount of cau 
ti n that thej arc offered 

\t the Duluth Clinic it has become the custom 
tl caution those patients in whom there is some 
r as n tl suspect an\ likelihood of perforation 
follow lilt, a barium examination Some of the 
patients are hospitalized and put to bed as soon 
as po sible after the examination Continuous 
hot packs arc then applied to the abdomen 
Oiler patients are urged to remain wiihm 


the city for the next 24 hours and to report un 
mediatelj if any severe abdominal pain occurs 
The situation here is such that the great ma 
jorit> of patients on whom these examinations 
are made are not primarily hospital patients and 
usuallj prefer to return home preparatorj to 
entering the hospital for cither medical or surgical 
treatment 

CONCLUSIONS 

I lut cases have been reported wherein 
acute ulcer perforations occurred following gastro- 
mtestinal examination 

Utention has been called to certain sjmp 
toms and fluoroscopic findings which point 
toward 4I tendenej to penetration 

3 Within certain limits such signs and sjmp 
toms constitute contra indication to all or part of 
such examination 

4 Ulcer patients in whom the sjmptoms and 
findings are iho c pointing toward a penetratin 
t)7»e of lesion should be put on their guard and 
urged to remain within distance convenient for 
prompt and adequate medical consultation until 
the danger of perforation is passed 
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SPONTANEOUS HiEMATOMA OF THE ABDOMINAL WALL 

Bv C rORGr II \I PI RIN M D CracAoo 

F HI th S g cal D p tm t of N Ih «t U n ty M d I h 1 d ih S g 1 {D IT \I R ht \\ 1 y M m ulH p tsl 


I N the literature of the past decade there ha\e 
appeared occasional reports of so called 
hematoma of the abdominal Mall the result 
of a rupture of tne rectus abdominis muscle or of 
the deep epigastric arterj Review of the lileri 
ture reveals tliat this apparentlj rare condition 
was known to physicians of antiquiU Thus 
Ma>dl in his classical contribution entitled 
Subcutaneous Rupture of Muscles Tendons 
as well as Tear fractures gn es accurate dcscnp 
tions of the condition as made by Hippocratc and 
Galen In his extensive review of the literature 
covering the period from i8og to 1880 Ma>dl 
found 14 cases of spontaneous rupture of the 
rectus abdominis muscle 
Since Ma\dls investigation the subiect has 
received attention principally at the hands of 
military surgeons of France German) Rtibsn 
and Austria Their reports deal with cases oc 
curnng m vigorous >oung males principal!) 
soldiers and were the result of physical violence 
or effort The\ were observed with greater fre 
quency m recruits and were the result of jump 
ing lifting turning etc A sudden unguarded 
mov ement w as the cause in most cases A sudden 
sharp pain was felt in the lower half of the ab 
domen Sometime later at the site of pain a 
Swelling of considerable size developed to the 
nght or to the left of the median line This 
mass disappeared m the course of a few weeks of 
test and conservative treatment 
Wohlgemuth has collected 127 cases up to the 
)ear 1923 One hundred and seven of these 
have occurred in >oung muscular persons — sol 
diers turners etc 

A separate relatively small group is repre 
seated hy cases occurring in vv omen during pre 
nancy parturition or shortly after deUverv The 
prov oking incident such as coughing or vomiting 
IS rather msignificant or it mav be entirel> 
absent 1 he fact that practical!) all of the pa 
tients were multiparce suggests that impairment 
of musculature was a factor Diagnosis of a 
twisted ovarian evst was made in practicall) 
ever) case In one case a large swelling, developed 
shortl) after delivery and was mistaken for the 
head of a second child 

Of greater interest to surgeons however are 
me cases of spontaneous h<ematoma of the ab 
Qommal wall occurring m elderlv women without 


an\ apparent cause The contributing factor in 
these cases mav be so insignificant as to escape 
notice Most commonly it is the result of a 
cough or a couching spell “I here is usuall) an 
abrupt onset with severe pain m the abdomen 
associated with signs of peritoneal irritation 
such as belching nausea vomiting obstipation 
abdommal distention and muscle rigidit) A 
welling which is painful on palpation develops 
either to the right or to the left of the median 
line Diagnostic errors here are all due to the 
fact that It IS beheved that an acute mtra 
abdommal condition exists The most frequent 
diagno IS is that of a twisted ovarian c>st The 
condition has also been mistaken for an ovarian 
tumor acute appendicitis ileus incarcerated 
hernia and cholelithiasis The diagnosis of an 
acute mtra abdommal process is particularly 
suggestive m cases in which the hxmatoma de 
velops in Uic lower third of the muscle below the 
semicircular line of Douglas The absence at this 
level of the aponeurotic sheath on the posterior 
surface of the muscle permits the extravasated 
blood to bulge into the peritoneal cavity In 
Wohlgemuth s series 79 took place below the 
na\el and m 18 the rupture was below the semi 
circular line of Douglas The muscle at this 
point is supported by the thin transversahs 
fascia onl) it is also worth) of notice that the 
muscle below the nav el is narrow er and has less 
or no tendinous bands It is interesting to note 
that in the 7 cases of spontaneous hematoma 
collected b) Hilgenreiner up to 1924 not one was 
correctl) diagno'^ed before the operation The 
stormv on'=iet m i case was mistaken for ileus 
m 3 cases a diagnosis of twisted ovarian c)sts 
was made Koerte mistook his case for one of a 
gall stone colic Behan diagnosed his case as one 
of acute appendicitis and m one case the diag 
nobis of an incarcerated hernia was made 
The onset is not alwa>s sudden Blond has 
reported a case in a woman 73 )ears old who 
had a cough for about 6 weeks For 3 weeks 
coughing caused a pam under the left costal 
arch On examination there was found a swelling 
the size of a child s head with bluish discoloration 
of the skm over it At operation there was found 
an encapsulated structure contaming coagulated 
blood Among the torn fibers of the rectus mus 
cle was encountered a bleeding vessel a branch 
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of the superior epigastric artery The diagnostic 
difficulties are not limited to the consideiatiott 
of mtra abdominal conditions only E\en if 
the intramural existence of the lesion is recog 
nized the true condition may still be confused 
with an incarcerated hernia a tumor of the ab 
dommal ivall such as sarcoma desmoid fibroma 
or ^ith. gumma of the rectus muscle tubercu 
losis or actinom\cosis of the abdominal wall 
Bloody discoloration of the skin may dexelop 
o\er the swelling or about the navel with streaks 
running toward the svmphjsis pubis This tell 
tale symptom however occurs relatively rarely 
because the extravasated blood is confined 
withm the sheath of the muscle It has occurred 
m only of the 2i cases reported by Perman 
The pathogenesis in this group is not quite 
clear The question as to whether the muscle 
ruptures first or whether the rupture of the epi 
gastric artery takes place primarily with a second 
ary loosening and teann, of muscle fibers is a 
debatable question One can readily concede 
that in the first group rupture of the muscle 
takes place first In the absence of a violent 
effort degenerative changes in the muscle are 
responsible buch cases have been observed m 
certain infectious diseases such as tetanus 
typhus fever miliary tuberculosis etc In the 
spontaneous hamatoma of elderly women obes 
ity pendulous abdomen and athecocna of blood 
vessels undoubtedly plav an important part 
The diagnosi pariicularlv with localization in 
the right lower quadrant is confusing Ro 
manzew has su gested a valuable diagnostic 
point namely that the limits of the swelling 
correspond to those of the sheath of the rectus 
Thus the swelling dses not pass the median line 
nor the lateral f rder of the rectus muscle 
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CONCLUSION 

Spontaneous h$matoma of the abdominal wall 
in elderly women presents a fairly typical clinical 
picture Because of the possibility of diagnostic 
errors it merits the attention of surgeons and 
gynecolo ists The sudden onset of rather severe 
pain followed by the development of a swellu^ 
which IS very tender either lo the right or to the 
left of the median hne together with symptoms 
of peritoneal irritation should enable one to 
make a correct diagnosis before the operation 
Operative mterference is indicated both as the 
proper treatment of the condition itself and as a 
means of establishing a correct diagnosis 
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SPINAL ANiLSTHLSIA IN THE TREATMENT OF PARALYTIC ILEUS 

Bv W E STUDDirORD MD New \orr 
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P ARALYTIC ileus IS sometimes a ver> dirti 
cultpostoperative complication toovercome 
Although the great majority of cases can be 
reUe\ eel by common and widely know n methods 
there occasionAllj occurs a case which is unm 
fluenced by them It is in these cases that spinal 
amisthesia ma> often be used successfully 
Since September 1927 5 cases of stubborn 
paraljtic lieus ha\e been encountered m the 
Sloane Hospital for Women Ihej were all 
treated b) the usual methods but without relief 
After a fair trial of these methods spinal antes 
thesia was resorted to with more or less complete 
success In i case the distention disappeared 
w ithin 5 minutes accompanied b> a copious cvacu 
ation of the bow els In the others the effects came 
on much more slowly but all of the patients 
showed marked improvement within 4 hours 

TECIIMQLE 

The patient was placed in the lateral position 
and the back was prepared with iodine and 
draped A needle was passed through a skm 
wheal of per cent novocain between the second 
and third lumbar \ ertebr® into the spinal canal 
About 6 or 7 cubic centimeters of spinal fluid was 
withdrawn and m this was dissolved o 30 grams 
of novocain The resulting solution was drawn 
into the syringe and injected into the spinal canal 
Ten cubic centimeters of spinal fluid was then 
withdrawn and re injected to aid in the diffusion 
of the solution The attempt was made to obtain 


an anesthesia reaching to the angle of the scapula 
as the splanchmcs are said to receive branches 
from as high as the fifth and sixth dorsal segments 
This vv as usuall> successful After this the patient 
was placed flat on her back No ill effects were 
noted except m one case in which there was a 
marked drop of blood pressure The distention in 
this case disappeared vvithm 5 minutes The 
rapidly reduced abdominal pressure ma> have 
been a factor m producing the condition of mild 
shock The latter soon cleared up Some of the 
patients remarked on the immediate relief of 
sv mptoms and others quicklv fell asleep 

The following is a brief summarv of the cases 
that hav e been treated in this way 

CvSEi Mr \ M white aged 40 u para u gravida 

as a Inuticd to the Sloane Hospital on July 7 19 7 com 
plaining of pain m the lower al domen leucorrhcea and 
irregular menses On examination it was founi that she 
Jad a relaxed pelvic floor old lacerations of the cervix 
b lateral adnexal mas e and a retroverted uterus On 
Au ust s a dilatation and curettage supravaginal h> ster 
ectomy bilateral salpingo oophorectomy and hajmorrhoid 
ectomy were performed Pathological examination sho ved 
an acute salpin tis superimposed on a chronic salping tis 
Thepatcntwasinpoorpostoperali econdition withalow 
pressure pulse of 140 \ hypodermoclysis was followed bj 
consideralle improvement On August 6 the pulse con 
tmued to be rapid and vomiting begin practically nothing 
being retimed b> mouth Her temperature was loi de rees 
r and re pirations varied between 28 and 36 per minute 
Thi condition continued until \ugust ii the sLxth day 
after operation accompanied b> increasing di tent on 
fluid were supplied by hypodermoclysis Vomitmg could 
not be controlled by gastric lavage Encmata pituitnn 
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i8s pounds and resembling the pituitarj tj-pc Her feet 
and hands showed moderate cedema PeKic measure 
ments^ere normal except for a ^Mde sj-mphv is measuring 
7 centimeters with a poor inclination The bones were 
heavj The clinical course of her pregnancj \ a normal 
\t one time she was hospitalized for ii dajs because of 
mild hi-pertension She was admitted to the hospital ap 
parently in labor on April 18 at 7 45 a m She gave a lu 
tory of rupture of the membranes at 3 00 a m She was 
haiing slight irregular pains The fetal heart could not 
be heard but fetal mo\ ements could be made out She wa 
watched carefully during the next 24 1 ours but a no prog 
ress was made a CKSarean ection was decided upon T hi 
was done at about 5 30pm on \pnl19 Thepo toperati e 
condition was good On the morning of \pnl o tl e pa 
ti nt s abdomen began to become distended Large 
amounts of greem h fluid were xomited Dunn the ne t 
24 hours enemata flax ecd poultice tupcs pituit n 
etc w ere u cd to reduce distention but ga\ c no relief O 
April 21 the second da\ postpartum the di tcntion was o 
marked that the abdomen had become ten c and druml kc 
The temperature wras subnormal the pul c ^a n ng 
The extremities were cold and clammj The patient w 
iccxtreme distress At 1100 am 3/iogramof ncocain wa 
injected into the sj inal canal The amsthe la e te ded 
to about the fourth dorsal \ertebra Almost immed ate 1 \ 
after the injection the patient expelled a large amount of 
gas and liquid stool The abdomen imm diately be ame 
oft and the di tention disappeared within is mmut 
't about II 20 am the patient complained of faintn 
an^J blurred xision The pul e wa hardly per eptible 
The blood pressure dropped to Sj 30 Tl is cond tion of 
mud shock soon pas ed Atijtsp m the patient aga n 
fas ed a large amount of flatus and feces Itt nlcrest ng 
to note that undigested spinach was present in the ma 
terial expelled On April 2a moderate di tcnlion as 
present Thi was relieved b> pituitrin and the cctal 
tube Thi occurred again on \pril After this the 
cl ni al cour e \ as une entful The temperatu e an b 
tween loo and loi degrees falling below 00 degree on tl e 
tenth day postpartum A slighth superfi lal wound inf c 
tion was present The patient is at pte ent still in the 
hospital but can be discharged at an earl> date 

Although the observation had been frcquentlx 
made that the intestines were found in a state of 
contraction and that incontinence of feces oc 
curred follow mg spinal anxsthesia it w as not until 
1922 that the therapeutic value of this efTect was 
emphasized by Wagner He w as soon follow cd b> 
man> others in the French and German journals 
Gneg has reviewed these cases Some authors 
have apparentl> become so enthusiastic about 
the method that the> recommend it as a treat 
roent for all t>pes of intestinal obstruction to be 


followed by operation if necessary Gneg quotes 
Duval who has collected the reports of 400 cases 
and tabulated the results as follow s 

s p 
c f i t 

Strangulated hernia 257 7 10 

Djnami ileus 44 30 68 

Mcclanical ileus 99 16 16 


He provides further data concerning dy 
namic ileus with which this paper is chiefly 
concerned 

S e P 


Spa modic 
I o toperati e 

I(cu& without obvious cau e 
Ileus in peritoniti 
Pure reflex lieu (renal c 1 ) 
Ovarian cjst with t 1 ted pedi le 


C f 1 t 

8 8 100 

II 9 90 

2 100 

18 10 55 

I o 

4 I 2$ 


Markowitz and Campbell have used spinal 
anxsthesia m the laboratory on dogs after pro 
tiuemg ileus bv themicaL or traumatic means 
rhc) have observed peristalsis carefully by means 
of barium meals and the fluoroscope and have 
noted that peristaltic movements commenced 
soon after spinal anxsthesii was given and per 
sisled m some experiments for over 20 hours 
Thev offer the conception that paralytic ileus is a 
rcllcx inhibition of bowel movements Starling 
states that the stimulation of the splanchnic 
nerves causes complete relaxation of the intestine 
while stimulation of the vagus causes increased 
contraction follow mg a brief period of relaxation 
He also suggests that the relaxed condition of the 
intestine in many abdominal conditions is prob 
ably due to a rcllex stimulation of the splanchnic 
nerves which nullifies the motor action of the 
vagus The prob ible explanation of the effect of 
spinal anxsthesia in ileus is that the splanchnic 
inhibitory reflexes are blocked so that the vagus 
motor reflexes have full play 
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THE RESPO\SIBILIT\ Of THE 
SURE EON IN THE ERE \TMENT 
or RENAL TUBERCULOSIS 

A CAREFUL study of patients uith tu 
berculosis indicates that this disease 
IS not a local but a general one A sur 
geon «ho considers the remo\al of a kidnev 
because it is infected with tubercle baalli 
must know something about tuberculosis in 
general It is recognized that tubercle bacilli 
are earned to the kidne> b\ the blood stream 
and that the organisms gain iiccss to the 
blood from a primar> focus which is most 
often in the lung In other words renal or 
unnar\ tuberculo is is ne\er primarv Pa 
tients who ha\e tuberculous lesions in the 
lung \t.r> probabl) ha\e lesions elsewhere 
manv of them un uspected renal infections 
Therefore ph\ siaans m sanatoria for the treat 
ment of tuberculosis rctogmze thenccessitj of 
a complete ph>sical examination of cverj pa 
tient This applies to patients unnarj 
pulraonarv or other lesions 
A complete historv relatia e to exposure to 
tuberculosis which wall re% eal any possibilitj 
of infection dunng childhood should be ob 
tamed from every patient with a tuberculous 


infection whether the infection is in the lung 
or m the kidney This histoiy must contain 
data concerning anj illness which the patient 
has suffered Data relative to lung lesions 
alone are not sufficient all possible symptoms 
of lesions clscw here m the body must be stud 
icd carefully as these may indicate to the sur 
geon whether or not infection has occurred in 
the intestine in a bone in the unnary tract 
etc Such lesions may be quiescent for many 
years but ma\ become active at any time A 
history of invasion of certain tissues of the 
body frequently explains unsuspected active 
lesions wluch arc part of a general tuberculous 
infection and whichmay be entirely samptom 
less 

The small early lesions found m the kidney 
arc probably always bilateral and frequently 
heal Reinfection may occur with return of 
activ e lesions and bacilli in the unne Tuber 
cic baalli in the urine obtained from the kid 
ney mean an active lesion of tuberculosis 
whether shown by the pyclOoW® or not 
Some of the small primary lesions may not 

heal and may develop into destructivelesions 
or phthisis of the kidney Destnictiv e le ions 
are most often unilateral although they may 
be bilateral Pathologists and climaans hav e 
not been able to demonstrate a complete heal 
ing after a destructive le ion of more than 
microbcopic size has developed 

Ea^uly demonstrable destructive lesions of 
tuberculosis often remain quiescent for as long 
as twoyears the patient being symptom free 
dunng that time Bilateral destructiv e renal 
lesions were watched for two years in one m 
stance with no progress of the lesions The 
orgamsms disappeared from the unne and the 
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patient became symptom free but continued 
to ha^ c pyuna 

Many surgeons insist that nephrectomj 
should be performed for renal tuberculosis as 
soon as the diagnosis can be made This 
should be done provided the other kidnc> has 
no actl^e demonstrable lesion and pro\ided 
there are no acti\ e lesions of tuberculosis else 
here m the bod> Nephrectom> ma> safel> 
be performed if the patient has been under 
obser\ ation long enough so that the surgeon is 
sure that he is able to resist tuberculosis W e 
have observed manj patients vvath multiple 
lesions of tuberculosis m the unnarj tract and 
elsewhere who have controlled the spread of 
the infection and have demonstrated their 
abilit} to heal at least partially some of their 
lesions When such a case is encountered it is 
good surger> to remove one focus of infection 
such as the kidnej because the surgeon is 
assured that wath careful sanatorium treat 
nient following surgciy the healing processes 
"hich hav e already been started wall probably 
continue Patients have been observed with 
destructiv e lesions in one kidney and tubercle 
bacilli from the other kidne> together with 
extra unnary activ e foa Careful sanatorium 
treatment prevented the progress of the 
destructive lesions in the one kidne> and 
arrested the evtra unnary lesions and healed 
the tmy lesions in the other kidne> When 
this development of resistance is accomplished 
patients so treated recover promptly after ne 
phrectomy are quickl> nd of their unnarj 
mptoms and have no evidence of activity 
in their extra unnarj foci following operation 
When a surgeon advises the remov al of one 
^dne> which is known to contain a destruc 
live process he must be certain that the other 
kidnej IS sound and has no active lesion of 
tuberculosis He must also know the location 
and extent of other active unnarj or extra 
Unnarj lesions of tuberculosis Active extra 


unnarj lesions maj not be considered a con 
tra indication to nephrectomj if the patient 
has demonstrated an ability to arrest these 
lesions and therefore Ins dev eloped a resist 
ance against tuberculosis Neither do I con 
sider an active pulmonarj lesion of tubercu 
losis a contra indication to operation provided 
that after a long period of observation the 
patient has demonstrated his abihtj to resist 
tuberculous infection 

Because tuberculosis is a general rather 
than a local disease the surgical removal of 
one kidnej which nds the bodj of one focus of 
infection is merely an attempt to assist nature 
in the control of a general infection A sur 
geon w ho remov es a kidnej in the presence of 
other active lesions should see that his patient 
is permitted to have sanatonum treatment 
following operation so that he may develop 
resistance against tlie infection Often a 
patient comes to a surgeon seeking relief from 
unnarj symptoms which are produced by 
tuberculosis of the kidnejs with no other 
demonstrable lesions of tuberculosis This 
patient maj have an uneventful recoverj fol 
lowing operation and is quickly nd of his 
symptoms because he has had activ e lesions of 
tuberculosis elsewhere m his bodj for many 
jears and has built up a strong resistance 
against the infection 

The responsibilitj of considenng surgery 
for renal tuberculosis is great The surgeon 
must be prepared to do more than nephrec 
tomy if he wishes his patient to be free from 
active lesions of tuberculosis He must know 
whether or not his patient has active lesions 
elsewhere than m the kidnej Nephrectomy 
for renal tuberculosis must be preceded by 
sanatorium treatment in some instances and 
must be followed bj sanatonum treatment in 
many other instances if clinical arrest of all 
lesions of tuberculosis is to be accomplished 
Gilbert J Thomas 
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SURGICAL STANDARDIZATION 

I F standardization is interpreted as thearbi 
trarj dictation of certain speafic steps 
to which all must conform it is bad Iiu 
tiati\e and independence of thought -nould 
cease An adherence to dogma would tend to 
bring di\ergent conditions within artificially 
narrow limits E\en as in anaent dajs 
when the teachings of Galen were theinspired 
and unalterable basis of practice there would 
be created barriers to progress and help would 
be denied to suffering mankind 

If on the other hand surgical standardiza 
tion IS interpreted as the a\ enue for transmit 
ting to the oncoming junior surgeons the 
benefit of the experience and judgment of the 
seniors then it were well both for surgical 
noMce and for patient 
Surgerj is emplo> ed to rehex e local or gen 
eral disease to repair damage or to prevent 
future disaster Therefore surgerj seeks to ac 
complish a benefit for the patient The a\ cr 
age patient convalescence completed should 
have obtained a net advantage \verage 
patient because until operative mortalitj 
ceases there wall be those who do not live to 
attain the desired object Not onlv is the 
patient entitled to a net advantage he is en 
titled to the maximum net adv antage Herein 
maj standardization plav its role Hhatever 
will tend to increase the degree of benefit and 
to minimize the occurrence of unhappj results 
becomes of necessitj logical and desirable 
The point of prime importance in detenran 
ing the management of anj case is the efficacy 
of the selected program to accomplish the de 
siredresult This however must be tempered 
bj a consideration of the ratio of operative 
mortalitj nsk to pathological mortahtj nsk 
and also the ratio of postoperative morbidity 
or loss of function to that occasioned by the 
disease anomalj or injury Whatever other 


factors are taken into consideration the stamp 
of approx al or disapprov al must be determined 
by those three indices and thej should be 
determined with mathematical accuracj — 
percentage of efFiaencv mortality ratio and 
morbidity ratio An ineffiaent surgical pro 
gram could not be tolerated An efficient pro 
gram that offered a higher death nsk than 
the disease itself would violate the spirit of 
fairness that ought to dominate all avalized 
peoples An efficient program of low er mor 
talitj risk than the disease jet carrjin a 
serious n»k of future morbidity would not 
survive m a humane commumtj Effiaencj 
honestj humanitj remain the basic catena 

Subordinate to the foregoing major con id 
erations butdirectlj related to them are such 
matters as the conservation of anatomical 
structures the conservation of function the 
determination of when to intervene surgically 
and when not to intervene the choice between 
single and multiple stage operations and the 
selection of cases that could and should be 
referred to other dimes better equipped to 
undertake the necessary or indicated surgical 
program 

Truly the argument will be advanced that 
these are all matters of surgical judgment and 
each particular problem mu t be individually 
solved bj the re ponsible surgeon Granted 
but onlj in the case of mature and competent 
surgeons This is the day and generation of 
rapidlj spreading small commumtj hospitals 
Everj where they are springing up as a re 
sponse to a demand that is real and not to be 
denied They are a boon to the coTwmuiuties 
that thej serve Thej are almost a necessity 
to the dwindling number of general practi 
tioners in the outljing districts However 
they are not without an element of danger In 
so far as they lend encouragement to those 
unqualified in surgerj to perform or attempt 
to perform operations on human beings they 
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are a menace to communit> ^\clf'lre little 
does the patient or his relatn es know of the 
basic qualifications of his famil> doctor to 
perform this or that operation The patient 
knows that he is near home and that he is 
sa\ang monej by a\oiding the presumabK 
large fee of the so called “specialist andwith 
those reassunng thoughts the matter rc t 
Sometimes the patient also rests — rests in 
peace fore\ er after 

There exist then situations where surgicil 
judgment is not available and cannot ln- 
brought to bear upon the problem The sm ill 
hospital has come to staj 1 he occasional 
operator will remain There ha\ c been crcatc<l 
legitimate fields for surgical standardization 
For the jounger generation of surgeons for 
the infrequent operator for those treading 
under compulsion on unfamiliar ground it 
vvere well that there be some authoritative 
utterance For the patient it were even better 
that there be authoritative discouragement of 
the attempt by the novice to perform opera 
tions of election that are far be> ond his scope 

Whence shall come the standards^ Of nc 
cessit) they must emanate from the larger 
centers In direct ratio to v olume of work will 
come opportumtj to acquire a degree of judg 
nient that may emanapate one from strict 
dependence on the dicta of others and permit 


with fairness and equit> to all concerned, a 
latitude of thought and action that might be 
fraught with disaster in the hands of a novice 
I rom those w ho hav e attained this high degree 
of judgment the ‘•tandards must be sought 
\\ ho shall introduce the standards and en 
force theni'^ Shall this power be vested in a po 
liticillv creited and controlled board? Pref 
trihlv not Far better would it be fora purelj 
proftsMonal organization national in its scope 
to undertake a task requiring to such a high 
decree the comprehension of the immutable 
1 iws of biolog> and pathology and also the 
m> stenoub workings of human ps> chology 
I rom memberb of the profession who have 
won the respect and confidence of their fellow 
practitionerb there could be created a Board 
of Surgical Standardization with power to 
determine what surgical operations might be 
undertaken in an> andevcr> hospital equipped 
to do surgerv and to intimate plainlj what 
operations of election ought to be referred 
to spcaallv equipped centers For if surgery 
IS to confer an advantage and if that advan 
tage lb to be the maximum obtainable advan 
tage then the safest paths must be followed 
Neither the patient nor his surgical advisers 
will suffer from clear guidance over the sur 
est and safest roads 

Etiiin Flagg Butler 



MASTER SURGEONS OF AMERICA 


SAMUEL LLOYD 

I N the death of Dr Samuel Llojd the countrj lost one of its foremost 
surgeons and a great teacher of surgery He held an honored place in the 
older group of true general surgeons 

Dr Llojd v.as born in Jersea Cil> New Jersej on August 4 i860 the son of 
Gardner Potts and Emma (Disbrow) Lloyd and died on December 19 1926 
In 1888 he married Adele Eerner I cck nho died m June 1925 

His universitj vork began at Princeton Unucrsitj as a member of the class 
of 1882 He was prominent in various student actmties a noted athlete and 
head of the athletic association During his course at Princeton he first began 
experimental work on animals m relation to thoraac 5urger> m which work he 
afterward became a pioneer From Princeton he went to the Unnersit) of Ver 
mont as associate professor of chcmistr> and there studied medicine graduating 
from the University of \crmont and later from the College of Physicians and 
Surgeons New ^ ork City 

Any attempt to trace his carter from that time until he took the Post 
Graduate Ho pital Unit o\ crscas at the outbreak of the \\ orld ar would lead 
to unnecessary detail Suffice it to say that with Dr St John Roosa he was one 
of the founders of the New ^ork Post Graduate Hospital and was associated 
with the progress of that institution until his death Post graduate in<!truction 
and surgerv m that ho pital were profoundly influenced by him and the list of his 
student^ house staff and associates would include many of the most prominent 
surgeons of fod iv scattered in ail parts of the globe It is related of him that one 
of his classes did not find sufliaent thrill in doing their operative work on the 
cadaver o m order to make it more realistic Dr Lloyd put a solution of red ink 
m a large container overhead and connected this with the veins of the cadaver 
thus providing blood pressure By means of a clock the supply was turned on 
and off at regul ir intcrv als causmg pulsation in the blood v essels \\ ith this new 
apparatus the class proceeded with renewed enthusiasm 

Dunng the early part of this penod Dr Lloyd was associated with Dr L S 
Pilcher in the conduct of the A nnals of Surgery and from time to time contributed 
reviews espeaally in spinal and thoraac surgery at the same time he was 
making v aluable contributions to all departments of surgery through his practice 
870 
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and writings He wis the first to demonstrate that the expansion of the lung 
could be maintained bj the patient without relying upon adhesions and me 
chanical apparatus His contributions to the leading medical journals coaenng 
e\ery phase of his work were sought for and aalued 

He was associated in practice with Dr James L Little and continued Dr 
Little’s practice after his death in i8St 

At the time of the entra of tht» L niti d States into the ^V orld \\ ar Dr 1 103. d 
enjojcd one of the largest surgical pnctict m^.ew\orl Cit> but abandoned 
it without hesitation and accepted uliaeduta JuK 16 1917 He had begun to 
organize the Post Graduate Hospital I ml in 1016 it the time of the Mexican 
trouble which led to General Pershing piimtixe expedition He completed the 
organization of this unit for oxersns straice later kno\ n in Prance as Base 
Hospital Iso 8 and was m charge ol it until Jmuara 191'' later being appointed 
commander of the American Led Cro>s llo pital No ■, with the rank of colonel 

During his semcc in Prance he rcrciatil a citation trom General Pershing 
for meritorious semce in Base Ho pit d No s He servid i/ith the British forces 
in the Cambrai oBensne from (hlober is to Noaember i 1917 After the 
Armistice Dr Llojd aaas ordered to the Liuacr ita of Pins at the Sorbonne 
as rcprescntatiae of the American I xpeditionara I orce and aaas in charge of a 
large part of the educational work of the student') of the \rm> from Pchruarj 
1918, to July 1919 In consideration of this worl the Kepubhe of Prance ap 
pointed him OiBcier d Acadimtc I rancai c with silaer palms and an Officier dc 
1 Instruction Pubhque gold palms His long a oars of leaching peculiarly fitttd 
him for this kind of work and on lus return to iscw \ ork he was giaen particular 
praise b> Surgeon General Merntt W Ireland m whose words he was a tower 
of strength to us in Prance 

A little later he became actiacl> interested in the organization of Ihe 
\ etcrans Mountain Camp in the Adirondicks and was treasurer of that associa 
tion until 192 when he was unammouslj elected president in which office he 
remained for two a ears refusing re election on account of the condition of his 
health During his terms of office he completed the organization of the Camp 


and placed it on a firm financial basis , , , ^ i_ 

Dr Lloyd had a wide and influential circle of fnends who va ued hmi for his 
charming per onalita and sterling and upnght character as avc as or is pro 
fessional achie\ eraents He took -i V cen interest m all public affairs and uas an 
active supporter of manv civic and private enterprises givang liberallj of his 
service and means He regarded his profession as bong of necessity large y 
philanthropic and expended much labor nith no thought of reward His many 
patients imss him greatly and his fnends mourn his loss . . , 

Three children survive him Ehxabeth (Mrs E H Wardwell) Augustine 
(Mrs J P H Perry), and Samuel EIo,d Jr CilAmrs Murray Gratz 
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OLD MASTERPirCES IN SURGERY 

By \LFRFD brown MD FACS 0u« Nebr.\s a 


Tire SLRGER\ OF JOHN WOODXLL 

T he si rg ons of the Unti h Isl s \ ho Incd 
and p acti ed during the sixteenth and 
ent th t tu ICS do not at first glanc 
ppear to have I ft an great in press n the onnar I 
mar h f th irsci nee ands cm to be o\ rshadonci 
bv their ont mpo an s n oth counlri s par 
ttulrhfran and Italv Reading the hronid s 
of th urg r\ of th perod reveal th s to b th 
g n ral mpr s on but furth e am nati \h n 
mad thelghtof o Id politics and mh rent ra al 
tr ts will mitigate if not dispel thi idea dial 
to a m chiritabl \ en of th ir accompl hm nt 
Du ing ths p rod England as o rupicd m c 
t blish ng h rs If as a vorld po ver and found g a 
nsul r empir v hich was to spr ad its dommi n 
0 r the ent rid Her wars we d ff r nt f om 
th cont ental wars for m ver> nstan a tl i 
as necessary to tran port her tr ops a d uppi 
to the field of acti n \s maritime trav 1 s lov 
achcamp gn thus mea t long abs from him 
nd the r stricted equ pm t n sarv on I 
ships of those davs afiorded no opportunit fo r 
search ^11 of the su g ons h $ v itings a I ft 
to us vver v ar su >, s s rving n sh ps or th 
f Id and not m v of the cont mp a i f 
other nat n ttach d t the ourt nd t iving for 
political h no At II Ise the Angl Sa n m n 

are pract 1 Th > te f the ea a d its u g rv 

Thc> quH th anc nts but not much Th v had 
no gr at 1 ! r to o suit so had to nJv Ihc 
mor comm 1 d str buted works Wh t politi 5 

the pi J Jr cted tov d th bttl ment f 

surger and t i t n f its pract to th om 

pet nt Du ing th p lod w s e th n of the 

Ba b Surge C mpanv the Ho p tals of London 

a d th 0 1 u g 1 facult s and pra tice I s 
th 0 ghout th B t h 1 les Look d upon from th 
angl th ugh th tific prog ss as not great 

their acc mpl hm nt er n t nconsidcr ble 
J hn Woodall a of these men He was 
bor in 56 q i d 1 arn d his surg \ in (he field 
Wh n tw ntv \ a s old h v nt t France with th 

tro ps Jr main d n th c t nent for se cr 1 

VC rs study ng Am g other things he had n 

opportunity to obs n an 1 tr at th Pest Th s 
tood him good ste 1 for shortl) after his return 

vlJbi ’■y <>■ s a. d Lb 


to Lon Ion the g eat epidem c of 1603 broke out He 
r mained m the c ty through the entire epid mic 
and left hi ob er ations which he called A 
Tr tl c of yc cure of ye I laguc v hich forms part 
of hi collected surg ry of 1630 

Woodall bccam a member of the Barber Surgeons 
Company an 1 n 1612 surg on to St Bartholomew s 
Hospital an I Surgeon General of the East India 
Company II o ganized the medical service of the 
Last Ind a Company and yrote h f rst book which 
he pubi shed in 1617 calling it Tie Su ito s \tate 
In t he describes the Su gions Chest a d its 
cont nts an ! g yes th tr atment of the more 
usual di os s and injuries encountered both in 
peace and \ ar The most mjortant of these 
s ur > he recognized and tr ted v itb 1 mo ju cc 
When ( real Br tain c tended h r operations at 
sea I 626 Ch rles the li st call d on the Surgeons 
Company to man the ships with per n el and 

0 ga 1 th s rvi c Th y in turn deputed the 
la k to Wooelall T\ 0 vear later m 1628 he pub 

1 h d h s \ laticum The pathv ay to the Sur 
gons Chest Th is d voted largely to gunshot 
\ u d and 1 intended as he says lor they unger 
ort of Surgions now imploy d in the service of His 
Mai Stic for th tend d r 1 f of Rochell 

In 1630 The Surgions Mate and \ialicum 
e r published and \ Treat se on the Plague 
and A Treatise f gangr na nd sphacclos added 
m king a complete edition of hi v ork wh ch is a 
most mltrcsting volume In the surgery there 1 
I ttl nc in fact Woodall goes back to old method 
His mputati n t chi que for exampi s the pig 
bl dd teehn qu of von Gvr dorff Tbi n spite 
of the fact that he knei f Par and his work for 
hen di cus mg apo tumes he refers to J hn di 
\igo Cal and Ambrose a Pars lie m ntio s 
suture of amputat on woun I 1 do s not speak 
of I gat on of th y ssel 

O e charm of the book lies the var 0 s I tiers 
poems an 1 ded ations scattered through it a dhs 
I u ions of the relative position of surge© and 
interni t H b lie es the su geon has as much 
rght to give medicine as the physician Ths was 
rank h r sy One of the poems introduced in a 
disc ss on IS delightful 

Who likes approves and useful deems 
This worke f r him tis wrought 
But he that 1 ght thereof esteemes 
May leave the booke unbought 
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REME\\S or NEW BOORS 


T he publishers arc to be congratulated upon col 
lecting into one volume this hcncis ot schoIirU 
addresses^ b\ Sir Berkcki No textbook or 
special article possesses the philosophical charm of 
these essa\s and their collection into one \oUimc his 
made them far more v, idely accossibU 
The volume contains* man\ instances of the 
writer s skillful employ ment of w ord pictures for the 
purpose of bringing home his meaning more iccu 
rateU For instance he says Wt ma\ therefore 
regard Hunter and Lister as bndgcbuiWers it is out 
of a multitude of saentihc observations ol apposite 
inferences and of wide generalizations that such 
bridges are built stone by stone arch by arch 
Posterity will perhaps remember only the one 
bridge permanent indestructible all sufficing of 
Lister Across that bridge we have swarmed a tn 
umphant host and a vast new territory has met our 
almost incredulous ej es Hunter w as forever build 
mg bridges ambition in design firm m their (ounda 
tions but always left unfinished borne dav oevv 
architects will come and give them the full span 
which Hunter surelv meant them to have 
The \olume is full ©{valuable practical inforraa 
tion A very concrete example is the chapter on pre 
operative and postoperative care in which dctaueil 
information is furnished the reader One is pleased 
to note that Sir Berlcky suppressc the philo 
cathartic propensities of nurses The indications 
for blood transfusions and the treatment of acidosis 
and alkalosis are given 

riw cience of sutgetv in davs to come wiU b 
advanced by men trained in the methods and im 
bued with the spirit of experimental research 
though it will no doubt be continued to be practiced 
to their profit bv those who are merely craftsmen 
Again There are still among us briUiant opera 
tors from whom I pray to be spared when my hour 
has come 

The popular lectures upon cancer and upon 
Lister mav serve as mode’s to those who must ad 
dress the public upon medical subjects The 
author s opening address at Kings College Hospitm 
on The Approach to Surgery contains much 
valuable guidance to the younger surgeon He says 
nothing so easily <le troy s a man s capacity for 
thought and his delight m indulging in it (it is alas 
sometimes a torture) as the restriction of his 
efforts to a Iimitid part of a subiect now hardlv 


capable of extension 

The chapter upon Mental States and Organic 
Disease is full of interest Sir Berkeley savs that 
he endeavors to impress upon his students that the 
literal translation of Neurosis is I don t know 
He has become less reluctant to consider surgical 
treatment for obvious organic disease in those sui 
fenng from grave forms of mental disorder 

Ao ts S A SuBrECTs By B t I T rj**' 
BtFhldlph dLod WBS d CmpygS 


The chapters upon Perforation of Gastric and 
Duodenal Ulcers Acute I ancreatitis and upon 
The Gall Bladder and Its Infections are illumi 
natmg and authentic presentations of these subtects 
PREDLRICK ClfPISTOPHER 

I \ their book on local anesthesia m surgerv of the 
head and neck lortmann and Leduc give the 
result of twelve years of the study and the applica 
tionof the technique used bv them at the University 
of Bordeaux Thebookissystematicallyarrangedin 
ten chapters covering the entire held of operative 
procedure upon the head and neck The first chapter 
IS devoted to a discussion of generalities and detailed 
description is given of all instrumentation and neces 
sary equipment In the following chapters mdi 
vidual procedures are discussed The indications 
the preparation of the patient and the anatomical 
considerations Illustrations, accompany each pro 
cedure This makes a ready reference for a short 
revM vv of any operation The authors use local 
anesthesia for all procedures about the head and 
neck Radical mastoids Killian operations on the 
frontal sinus etr are all done with one per cent 
novocain preceded by scopolarame moirhine it 
is the method of choice m all cases and the authors 
convider it the best anasthesia m currctting the ty m 
panic cavity Sometimes a facial paresis results if 
the canal happens to be eroded However this is 
rare and usually recovers in a short time 
Four methods of applying local anesthesia arc 
described injection tamponization topical applica 
tion and sprav The last method is sometimes pro 
duced naturallv for when a solution of cocaine is 
injected into the trachea and the patient coughs the 
fine droplets are deposited m the interior of the 
larynx 

rfap book IS well arranged and is complete in all 
essential details plastic surgery of the face recon 
structivc surgery of the nose broncho cesophagos 
copy and deep cervical anesthesia are all included 
m this work The illustrations are plentiful and well 
dehneated 

The book IS a valuable and needed contribution to 
otolarv ngoiogy Join F Deipii 

M ost authors modestly refrain from attempting 
to teach thur equals or their betters — hence 
the opening sentences of most prefaces admit that 
tlu. book at hand was written for the student md 
general practitioner Theslight interestth latter has 
m the eye indicates that no satisfactory medium of 
instruction has as yet arisen T here are some sim 
pie truths that the practitioner should know but no 
text or lecture has ever been presented which was 
not confusing because of too much detail and unnec 
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does not find it necessarj to keep turning pages con 
tinuallj in order to find the figures ref md to in the 
descriptive matter 

On the vhole the author ha kept in (ouch v ith 
the recent ad anccs in surgerj and has i clud d 
that which is of lasting value but the section on the 
thorax might hav been somewhat more extensive 
in VIC V of the great strid s in thoracic surgerv and 
bronchoscopv The use of th old terminologv th 
the BN \ n parenlhc cs ssom vhatsupriing 
man n text hut dots not d tract from the funda 
ment I val of the book M iiai L Maso 


TN hs little volume' Orrin enumerates the condi 
■l-tions m which the transplantation of fascia lati 
his been found of value and describes the appl ca 
tion of fascial grafts for the separation of superficial 
scars from underlyi g bone the use of fascia in the 
repair of tendon defects as a protective investment 
for injured nerves as a substitute for loss of brain 
covering in arthroplasty and in the repair of hernia 
Sum er L Koc 
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T here is not onl^ an adequate life of John 
Hunter in existence and an excellent skele 
ton life in the Bntish ?*atioml Dtcttonar\ of 
Biographs but for a long eries of \ears official 
and pious orations ha\e been delixered m his 
memors Of these naturalh the most important 
ones haxe been dehxered in the theater of the 
Ro\al College of Surgeons of England adjacent 
to the Hunterian Mu'=eum that eternal monu 
ment nhich he erected to his ox^ti memorx and 
the e in exerj case have been published sep- 
aratelj or in The Lancet It is therefore unnec 
essarx and indeed \xould be impenment to de 
senbe m an\ detail to uch an audience as lhj> 
the life of Hunter but in order to e,i\e meaning 
and coherence to the reflections nbich his tremen 
dous x\ork exokes in me at the present moment 
It is ncces^arx to remind \ou of a few salient pomts 
and dates in his biograph} 

John Hunter x\as bom oo \cars ago on \alen 
tme s E\e or da} of 1728 — at his fathers farm 
near Glasgow \oungest of a familx of ten he 
disliked chool hated books U\ed m the open 
fields as far as xias possible studied animal life 
especialU birds and msects mucked about 
(pardon the «lang there is no other appropriate 
expression for it) his father s farm was appren 
ticed for a time to a relatixe a timber merchant 
and cabinet maker and xnth that odd equipment 
turned up m London at the age of o to assist an 
elder brother I\ilhara who n as at that time con 
ducting a successful anatomx ‘ichool in London 
Of that school much has been wntten but just 
before the bicentenar) celebrations m honor of 
John Hunter which took place in London last 
Februarx through the mediation of that famous 
di'^iple of Hunter Sir Arthur Keith and the gen 
erosit} of Dr Louisa Hamilton there came into 
the possession of The Lancet a senes of letters 
which de enbe from a contemporarx pen the life 
of the Hunters at the time when this school was 
at the zenith of its work The letters were wntten 
bx Dr Louisa Hamilton s ancestor William Ham 
ikon to his father Thomas Hamilton professor 
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of anatomx m the Lmxersitx of Glasgow and a 
fnend of the Hunter familx The fact that the 
Hunters were fnends of the Hamiltons in if^elf 
indicates that John Hunter s father was in ac o 
ciation with one of the most hnlhant Scotti h m 
telleclual clan for the'^e were the Hamiltons 
three of xxhom were professors of anatomx in the 
Lmxersitx of Glasgow and one of whom Sir 
William Hamilton xxais the philo'sopher of world 
fame Sir W ilbam Hamilton s grandfather Thom 
as Hamilton professor of anatomx m the Lni 
xcrsitx of Glasgow m 1,^1 vras a fellow student of 
John Hunter though his emor and rode with 
John when he proceeded on horseback to join 
William Hunter m London in September I/48 
Later namelx m 1777 William Hamilton fol 
lowed m the footsteps of his father coming to 
London to stud} waih both William and John 
Hunter and the charming and mformatix e letters 
which William then wrote to his parents tell an 
intimate slorx of the ocial millieu in which the 
Huntefs hxed and well mdicates the ab orbing 
wa} m which the anatomical studies of the chool 
xxere pursued The indications max be slight but 
the picture which thex draxx is clear Thex show 
an ab'Hjlulelx ab'^rbmg interest m the pursuit 
of ’^lence Thex tell of social gatherings and 
jaunts of amusement the} deplore the results of 
olcohoUc excess while the} allude with approba 
lion to the pleasure derived from moderate 
dnnkuig but throughout thex de cnbe a mod 
cstix intellectual societx where the pursuit of 
know ledge w as the object of life The background 
of Johns carl} career was in keeping with its 
famous dex elopments 

So John berame a mad dis'cctor and while he 
walked the medical school of St George s hos- 
pital he xxas all the time laxmg the foundations 
of and even elaborating new studies of com 
paratixe anatom) collatmg what might be called 
the lessons denxed from a lack of education as 
a box xnth an mtensixe training as a xoung man 
For one who was to become the greatest and 
most onginal comparative anatomist the world 
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has e\er seen no better training could ha\e At the close of the Seven \ears War he re 
been received than that of John Hunter which turned to London with a certain amount of half 
sounds like an indictment of all academic edu pa\ and a marvelous store of unrecorded wisdom 

cation He knew the habits the mating times to rely upon for a professional livelihood whilche 

the sc\ differentiations the obstetric procedure had increased his responsibilities b> an enea e 
and the farm farrierj of a vast range of living ment to Anne Home the dau<^hter of one of his 
creatures and being a genius (for had he not been superior officers He decided to teach anatomy 
a genius he never could have acquired temem while budding up a surgical practice He started 
bered or sorted up hi knowledge) he applied to teach and to practice m Golden Square a 
this compost ol hetero 5 ,eneous wisdom which was square almost adjoining Pegent Street though so 
all teeming in his brain to the intensive study of difficult to find which was at that time a lesiden 
human anatomy everlastingly asking himself \vh\ tial district and although there seems to be no 
these thin'^s happened why these structures were evidence that he made any particular mark at 
so constructed why they underwent this or that once he was ablem the course of five years tofind 
change at this or that epoch and finding material the money for the purchase of the lease of some 
for his answers by regarding the known facts of land m the neighborhood of what is now known as 
structural anatomv in the li"ht of phenomena ob the Earl s Court Road where he built a house 
served by himself -^nd in addition to all this he This was in 1765 but it was not until 1771 that 
had unusual technical a! illtv for the manual work he appeared to find time to marry Anne Home 
of dissection 1 he inspiration throughout was a In the meantime he took resident pupils in Golden 
grand curiosity— What’ and Whv’ bquare held anatomy classes practised as a sur 

W illiam Hunter \as in particular a great teach geon and continued to collect specimens It was 
er but he seems to have come the senior over at this epoch that he ccurcd the refusal of the 
Join in an unfair wav though it must not be carcasses of all the animals dyingm the roena erie 
forgotten that he had absiluteU supported him then attached to the lower of London and as 

rescued him from a life of vagabondage and set the menagerie was placed m the fosse around the 

him on the road to fame and fortune Anyhow walls of the Tower it seems hkelv that the death 

John while Williams assistant traced the dc rate among the beasts was a bi^h one In one of 

scent of the te tis in the fetus and made discov the Liter of Hunter we find it related that he gave 

enes as to the nature of the ifiacental aiculaiion five pounds for a dy mg tiger and had to borrow 

which Wiliam htcr claimed as hi own appar the money from a book seller an anecdote which 

ently because they were done in lus school confirms the statement of Sir Everard Home that 

Until he was just over 30 vears of age John Hunter always kept himself penniless by disburs 
Hunter remained an anatomical asMstant in his ing all that he gamed upon his collection But 
brother s medical school but it was clearly time Ilome s criticism of his brother in law does not 
that the brothers parted and m 1759 symptoms consort with the facts that in 1765 Hunter should 
of lung trouble manifest d themselves m John have been able to carry out such a financial 
who was alwavs a phvsicalU delicate man Now transaction as that at Earl s Court whileini/68 
this was a misfortune which in the event was a he moved from Golden Square into a lar e house 
blessing For it led to John Hunter applying for in Jermvn Street He must have been makin a 
a staff appointment in connection with some mill substantial income as a surgeon or his profuse 
tary and na\ al operations bein<^ conducted off the purchases would have drained his resources but 
coast of France hat is kno vm as the Seven the move to Jermyn Street was quite probably 
kears War being in urse of decision Hunter a wist financial action giving, him more space in 
was stationed at Belle Isle and later m Portugal which to accommodate house pupils For he was 
and used his opportunities by making assiduous nWe to charge what vws in those da\ s the large 
and first hand observations on the anatomy and sum of five hundred guineas for the privilege of 
physiologv of seabirds tishes an I all manne apprenticeship to himself and it was m Jermyn 
zoology alon us lower planes while at the same Street that he received a pupil whose name is as 
time he acquired a knowledge of military surgery widely known as his own namely Edward Jenner 

as understood at that epoch studied the condi In this wav Hunter and Jenner came to be eterna 

tions of coagulation of the blood and probably ornaments to my hospital — St George s 
made his first inv estif^ations as to the state among Hunter s life at Earl s Court is the clue to his 
certain animals of hibernization It was during personality — it was one long exposition of is 
this period presuraablv that he started his won quahty of an insatiable curiosity It was the le 
derful collection of the curator of the most remarkable menagerie 
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the world has ever seen assembled m order that 
the inmates should give up to their owner the 
secrets of their lives the reasons for their being 
Iklammals birds fishes and reptiles ranging from 
buffaloes to eagles from lizards to tels were there 
collected bred e\perimentall> treated and cross 
fertilized where possible He transplanted the 
spurs of his cocks into their combs he fed swine 
with d)es till their bones were colored and everj 
living thing under his care was watched m its 
periods of health development and pathological 
attack that it might answer some pertinent ques 
tion in ph) siologv Dogs and jackals horses and 
zebras were mated with a view to the studv of the 
problems of fertilization and hybridization His 
early studies m aquatic zoology were continued in 
ponds specially dug to receiv e fish frogs leeches 
and especially eds the life historv of which he 
perceived to be mysterious in v lults or dens he 
kept his larger beasts and seems to have been 
fearless m his management of them 
Some of the multifarious dire( tions whither 
Hunter s grand curiosity led him are revealed m 
a profuse correspondence which took place be 
tween him and his famous pupil Edward jenner — 
a pupil after his own heart Nothing was known 
or even suspected during Hunter s life of what we 
should now describe as the phenomena of im 
munitv nor was Jennets first inoculation as a 
treatment for small pov performed until three 
y ears after Hunter s death but Hunter recognized 
in Jenner a kindred spirit Jenner became Hunt 
ers mtimate friend despite the fact that he was 
by twenty years the younger man and it was to 
Jenner practising in Gloucestershire that Hunter 
wrote from his country menagerie — it is sig 
nificant of the spread of London that Hunter 
always alluded to Earls Court as being in the 
country while it is now in the inner zone of the 
metropolis — outhmng his doubts and asking for 
specimens to help him m their elucidation In the 
Vicary Lecture deUvered m Lincolns Inn last 
I ebruary during the Hunter Bicentenary ccle 
brations in London Dr Peachey gave some inter 
estmg extracts from Hunter s letters to Jenner 
and as Baron s life of Jenner is now I understand 
difficult to obtain I refer y ou to Peachey s lecture 
for the following quotation Hunter keeps on 
asking for information as to the habits of the 
cuckoo and the breeding of toads and continues 
— If you collect e^gs you should also collect the 
nests I want a crow s nest also a macpic s in the 
branches where they are built I want a nest with 
the cuckoos eggs m it also one wath a voung 
cuckoo also an old cuckoo I hear y ou say there 
IS no end to your wants Again he wTites I 


thank you for vour experiment on the hedgehog 
try Its heat and let me know the result \ ou do 
not mention a w ord about bats Hav e y ou got the 
bones yet of a large porpoise? Is ever the salmon 
spawn seen after she has parted with it? I will 
lake anv specimen of fossils you may send me or 
mdeed anv thing else ^\hat do you think of 
examining eels^ Their sexes have not yet been 
found out nor therr mode of propagation In the 
spnng of 1778 he was asking for more hedgehogs 
All that you sent me have died so that I am 
hedgehog less And then m one letter after 
referring to some amatory disappointment suffered 
bv Jenner he adds — Let her go never mind her 
I shall emplov you with hedgehogs 
This random senes of questions cov ers it w ill be 
seen a huge range of phy siology some of which 
later will have application m the actual practice 
of surgery It is easy to see what fundamental 
possibilities for phy Biological research he beneath 
the demand for information as to the temperature 
of the hedgehog For the hedgehog is an animal 
which is for part of its life homothermal maintain 
mg a uniform bodv temperature and for part of 
Us life namely that spent m hibemization poiki 
lothcrmic having a variable body temperature 
corresponding to the environment But how 
Jenner made the actual observations and how 
Hunter checked them with the kind of instrument 
Uiat Fahrenheit had recently invented I cannot 
surmi«ie and I must not pose as a student of 
Hunters original writings He was as you might 
expect from a man of no academic training a bad 
and obscure writer while his observations were 
largelv made m scattered notes It is quite pos 
sible that no notes on the matter exist It is ‘^adly 
probable that they were destroyed for as is well 
i nown Sir Everard Home burned a large quantity 
of his brother m law s manuscripts 
Ixow see where all this was tending and how it 
came about that Hunter while inventing com 
paritive anatomy should also have become the 
father of modern surgery All the questions in 
respect of propagation among fish of vital proc 
es‘ies among hibernaters and of the domestic 
habits of birds point to the intention to find some 
common law of life by which the normal and the 
abnormal as manifested in everything that bves 
moves and hath its being might be interpreted 
Uhat we call phy siology was in Hunter s day non 
existent for the student Hunter s lifelong and 
intense expenence as a dissector and teacher of 
anatomy made him realize that every advance m 
his knowledge of structure ought to be associated 
with some fuller comprehension of function Alter 
ations in structure which he observed as regu 



lated b> the -ige sex or dexelopment of the sub 
ject and equallv so b\ morbid chan es in the 
subject ouHu he felt to be explained bx some 
general laws of life This collect ir of specimens 
whose interest seemed directed with equal passion 
toward newts and 1 uffaloes cels and leoptrds 
giants and Iwarf was almost unconscioush 
workin on a centril plin while his interr(j,a 
t ncb to himselt and to hi friends were so heter 
ogene u and so a; jiarently Jisc innecle 1 He was 
aequinn*^ a new kno le Igc ol rlnsitl .^leal prec 
esses a the\ occurred or mi^ht occur in man b> 
drawing uj n the lessons derived trom his per 
istenl ob er ati n of similar pr tes es in animal 
ind s metime vegetal k hf I he lime ime 
when he fell that ime j iti rn f life was regu 
latin hi ol serv ill n if stru tnral )h\si bg 
leal r path lo k il j hen mem rhishealluJcd 
toas thevililprm i{ le wliehlte ntei ed fas 

I ein„ 5 methino in his n r Is uiieriJIel 

to nutter i j ropertv we 1 n I un kr tan 1 

e can onK ee the ne irv t p t it In a 

sense we mi\ be ul at the pr nt da\ lohave 
advan el n t mu h lurthcr thin Hunt r What 
we ha e lone is t f 11 \ Hunter line m the 
atternj t to tluti late this f r i ert\ that we do 
nut un lerst ind Vs we In e a 1 ante I dill cul 

II s n t necivel f bv Hunter hi e arisen 

owin to the lact that Hunter t nc pii n were 

entir h me 1 anistic and it is now fairlv uni 
ver illv almittel that me ham tie cvplamiiuns 
arc m ulhcient the arem ot h [ ulc being the 
place at whi hs methmoin re than a me hinisdc 
s lutiun 1 ailed t r 

But hat Hunter li 1 1 own ierful lint in\ 
attempt to c mnieiU fairU uj on it in a few wor<l 
must I e in 1 1 quate an 1 e net 1 sixn 1 n> lime 
in discussm whith r hi j hilo I•h^ might have 
led him if he ere still with us Ih e entia) >ut 
come 1 his work w IS pricti il ind that is win he 
IS the father f nixl rn surgerv and the ran„e 
over \ hieh his tea hing ha 1 a praelitil Ixanng 
was so vast that il for tin juaiiiv niv he likes 
hi place with Har e\ an i Li Ur 

Har e\ sworkwasase nceiUntel is Hunters 
was tUffu e He was Itr man\ vears f his life 
absorbed in the luulati n 1 nc pr<bltm-the 
greatest problem m all j h\ i 1 \ it roa\ be 

granted 1 ut for it s lull ii the neees ar\ wisdom 
was hkelv to be of a c n entralcd sort It was 
indeed hkelv — anJ o it pri td in the event — 
that much of the nete irv evidence was already 
m the possession of the milialed what was re 
quired bein„ the siftiOj, and marshalling of that 
evidence so that it should demonstrate the truth 
In doiDo this Harvey was triumphantly success 


ful in what mav be described as the finest piece of 
detective work that science can show and the 
perfection of that work is perhaps be t manifested 
by the researcher s necessity to assume the exist 
cnce of structures which were hidden from the 
naked eye until after hi death No genera) cun 
osity would have assisted Harvey indulgence m 
It might only have served to divert his attention 
from the central problem Ihat his discovery by 
revolutionizing all conceptions of phvsiology had 
an importance ranging further than anythin 
Hunter ever accomplished was due to its nature 
and not to Harvey s individual conceptions ^et 
nothing that Hunter ever did would have had any 
meaning if Harvey had not supplied the ound 
phy lolof'icil basis for the work 

Lister again was as concentrated m hi work as 
Hunter was diffuse The fact that Listers im 
mensc discovery had as fat ranging an influence 

er the c im} rehension of disease as Harvey s 
disc ) ery had o\ cr the comprehension of phy si 
lygv was due to the nature of the di covery and 
n t lo the discoverers conception of hi work 
lister Ilk Harvey was a highly educated man 
1 >ih generally and specially for the task which he 
ct himself and that task was in its ormnal 
shape to prove that bv precautions a amst infec 
tion the mortality accompanying certain cases of 
disease or injurv could be prevented By endless 
pain directc<l to that end he achieved his purpose 
and lived to see the limitless boon which he had 
conferred upon mankind m directions which he 
could not have foreseen No general curiosity 
as l> the laws of life would have advanced his 
researches 

Hunter was the middle term 'Without Har 
vcv s discovcrv all his wide rangin" phvsiolo ical 
researches as far as thev could have been con 
ducted would have been radically wtoDo in con 
ccption even though occasionally correct m de 
ductnn and many of the researches would never 
have been attempted lor example without a 
right knowIc<(t,e of the physics of the circufation 
of tlic blood how could Hunter have transformed 
his observ ations on the blood supplv to the v elv et 
of the antler into comprehension of the possibili 
ties of collateral circulation in the human subject 
with Its result the devising of a radical cure for 
aneurism? \nd in a similar way the whole of 
Hunter s original surgical work was based we can 
assume safely upon liis ow n phv siolooical studies 
as be departed more and more from the traditional 
teachings of his dav How great the expansion of 
clinic il surgerv was under Hunters teaching, is 
best gathered from reading the treatise on surgery 
by his devout disciple Abernethy This treatise 
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iti the original shape ^\as largely a reprint of 
Aberneth> s lectures to his classes at St Barlholo 
mew s Hospital which were printed in The Lancet 
m defiance of the lecturer s prohibition This pro 
cceding on the part of the founder of The Lancet 
was denounced the leaders of medicine as a 
deed of flat pirac> and hailed by the rank and lile 
of the profession as a proper spreading of the 
gospel improperly withheld from them Ihere 
porting of the lectures became the subyccl of 
furious action in law courts and the dispute was 
finally decided in Wakley s favor- to become I 
believe a leading precedent It is a curious rcflcc 
tion that It should be easier to follow Hunter s 
teaching through the medium of his disnple than 
through his own words but it was the one lU 
result of Hunter s defectiv e education that he was 
a poor and obscure writer But the hterarv work 
that he had in view and died without aecom 
phshment was surelv an all round treatise on 
comparativ e anatomy and not a resumed apphea 
tion of his multifarious wisdom directed to clinical 
surgery Of such a work the catalogue of his 
marvelous museum would have formed the back 
hone Already the skeleton existed and much of 
the material wherewith to clothe the bones had 
been written — and re written m obedience to the 
insatiable curiositv that kept him ev er questioning 
—when death took the author and a malignant 
fate consigned the work to treacherous hands 
If Hunter s theories researches experiments 
and results w ould have been impossible or v mated 
or minimized w ithout the sure foundation of the 
De Motil Cordis published precisely one hundred 
\ears before Hunter was born so Listers wori 
which took definite shape some seventv vears 
after Hunter s death would h tv e been of mfiniteU 
less significance without the progress m surgical 
science initiated bv Hunter and developed with 
the discovtrv of anesthesia Failing these things 
the application of Lister s theories must have been 
sadly smaller at first for manv of the situations 
m which the combating of sepsis was the key to 


the relief of symptoms and perhaps to the cure of 
the patient would never have presented them 
selves to the surgeon 

Gentlemen I hop<^ that you will agree with me 
m findmg that the leading characteristic of John 
Hunter was his Grand Curiosity — and how should 
it have been otherwise^ Where could he have 
derived lessons from wh it accepted wisdom could 
he have imbibed and from what sources when he 
was inventm"' his science as he went along and 
knew not where his imaginings and their pro 
grcsbive realizations were leading him? Hunter s 
was the wisdom of the child who has the new 
<»ame of life before him knowing neither the rules 
nor the chances but who learns to follow the first 
and meet the second bv perpetually asking what 
and why ? 

It IS out of no disrespect to vou Sirs that I 
mal e mv oration so brief I anticipate Vour grati 
lude for my brcvitv It has cemed to me that we 
should be pay mg higher honor to Hunter if 
instead of familiarizing or refamiUanzmg our 
selv es with biographical details we considered one 
salient quahtv m his character which in mv 
humble iklief was the quality which counted first 
in all he did 

1 he rise from kail yard peasant to world famed 
philosopher the life of piquant happenings the 
self infection wnth the disease whose pathology he 
expounded and whose equel® were fatal to him 
the dramatic death within the walls of St 
George s Hospital (the scene of his clinical tri 
umphs) the holocaust made of his manuscripts by 
a trusted relativ e the resurrection of his bones for 
burial in Westminster \bbey — all these things I 
know that you know of and I have spared you 
their repitition in order that I might ask you to 
regard this sensational fit^ure in medical history as 
a child But what a child' For he exercised his 
grand curiositv on the Mai er of All Things de 
manding of Him from the evidence supplied by 
His creations what was the plan upon which He 
was working Surely a Grand Curiosity 
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W E meet tonight to \^ekome the incoming 
Fellows of the American College of Sur 
geons men who by reason of their char 
acter and abihtv ha\ e been selected b\ their state 
committees and b> the officers of the College for 
fellowship This is an occasion of importance in 
their lives and in the life of the association We 
who are now bearing the burdens in time must 
la\ them down for vounger men to carry The 
torch of learning li hted bj those who have gone 
before must ever pass to those who are to follow 
and who will cherish the ideals of the founders 
of the College 

Sir James Paget m one of Ins scholarly ad 
dres es of fifty \ears ago said that as man ad 
vances in a^e his bodv become more earthy 
(atheromatous) as thoUoh he were bem prepared 
for the grave in advance of death 1 he ol 1 have 
the wisdom of experience The voung ha c ilicir 
dreams and visions The old and the youn<» 
should travel together the oil to point ut the 
pitfall into which thev have fallen the voung to 
devise plans whereby thev niav avoid them 
The position of surgerv fortv \ears ago v hen 
I be an practice can be illustrated In the events 
of a meeting of the \mencan 'vurgicai Association 
held at that time in Washing! jn D C 
So called hsterism had just come into 1 ein„ 
The carbolic spray was producing a f g m the 
operating rooms and that talented surgeon the 
late Donald Ma Lean who was in attendance 
still showed the efiects of an acute nephritic con 
dition which ha 1 resulte J from the carbolic acul 
vapor A notable dclegati n of surgeons had come 
from Ln Un J t attend this meetin" and amon<» 
the manv excellent c ntnl uii ns made bv them 
an 1 1 V outstanding \meric in surgeons a few dis 
us 1 ns in parti ular stand out prominently in 
mv mind 

Professor Durham from Ln^jland a contem 
I orarv of Lister de oted hi address to the sub 
lect of antisepsis 

That splendid surgeon Thomas Bryant of 
Englan 1 who wrote the outstanding system of 
surgerv of his time said that working under 
identical conditions with Lister he had just as 
good results and that all he did was to wash the 
wounds with a claret colored solution of tincture 
of iodine 

The great American surgeon Samuel D Gross 
speakin^, of abdominal surgery said that surgery 
F II wtpAdd ssbrf h Am C 


had reached its height and that the recovery of 
the patient after an abdominal operation was a 
lucky accident at best 

Moses Gunn of Chicago made an eloquent 
plea for the elevation of all simple as well as 
compound fractures of the skull because of the 
danger of epilepsy 

Even in the short time the American College 
of Surgeons has been in existence the w hole aspect 
of medicine 1 as changed The microscope brought 
revelations which through the work of Pasteur 
and Lister made possible man s greatest gift to 
man the mass prevention of diseases due to 
micro organisms The protection that has been 
given to man m the mas is now being applied 
to the individual Scientific research has gone 
beyond the realm of the microscope to invade the 
ullramicroscopic field of the colloids in which 
life Itself resides In the future the initiative of 
youth through the magic hand of research will 
produce in this field as startlingly si mCicant 
changes in the foundations of medicine as the 
microscope brought in the past 

latrick Henry in his never to be forgotten 
patriotic address said Our experience m the 
past 1 our only guide to the future Perhaps 
It would be well for one of the older generation 
to comment briefly on those paths of culture and 
education which served most wisely to bring us 
to the present 

The University of Michif^an my Alma Mater 
was one of the first schools to establish courses 
in medicine for three vears of nine months each 
as requisite for a degree w ith at least high school 
training or its equivalent as a required prelim 
inarv Anatomv chemistry and the basic science 
subjects were taught as they were related to 
medicine The sick man was the hub around 
which the entire education turned the apphcation 
of the art of medicine was based on the science 
of medicine 

In the hjit of the knowledge of the times the 
schools of that period turned out excellent prac 
titioners of medicine There were however a 
great number of medical schools in which the 
course consisted almost entirely of two senes of 
identical lectures given over a period of four and 
a half or five months for which a degree was 
conferred Of course there were also many medi 
cal schools of so low a grade that only by courtesv 
could the training given be called education 
n g fs B I 0 1 b 98 
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The gradual change in medical education -mth 
its increasing cost and more stringent regulations 
b> state boards of medical examiners for the right 
to practice in each state eliminated a large per 
centage of these inferior schools The publication 
b> the Rockefeller Foundation of Abraham Flex 
ner s splendid report on the educational faalities 
of American medical colleges did still more to 
drive the inferior schools out of tlie field 

During the period of low grade medical educa 
tion It was so easy for a person without culture 
and one might sa> wi^ little knowledge of 
medicine to become a physician that the profes 
Sion became crowded with ill trained men As a 
result a general tendency developed to restrict 
medical education to those schools requiring of 
their students a good cultural background As 
the medical schools progressed scientifically re 
stnctions increased and today apparently there 
arc too few ph> sicians Manv communities which 
formerly had two or more physicians now have 
none It is true that the great ad\ ances in medi 
cine which haae made possible the elimination of 
infectious and contagiou diseases of all types 
have greatly reduced the necessity for individual 
medical ittention and the automobiles the good 
roads and the air crafts have made possible the 
rapid transfer of patients in serious condition a 
considerable distance to hospitals In the north 
ern states however inclement winter weather 
often makes this procedure hazardous if not 
impossible 

It is probable that the reduction in the number 
of phvsicians has been one of the causes of the 
increase of irregular practitioners Many small 
towns that formerly had trained physicians now 
have only one or more untrained practitioners 
wedded to quackeries or cults and dependent on 
appeal to the emotions 

\\ithout a desire to evaluate critically our 
present day methods of medical education I 
should like to comment briefly on some tendenaes 
m medical school training The swing of the 
pendulum from the poor medical school to the 
Class A medical school has brought a great m 
crease in cultural reouirements two years of pre 
medical college work are requisite in all schools 
many schools urge or require three or four years 
academic work preliminary to medicine and the 
education of the medical student is passing gradu 
ally from the clinician to the educator By edu 
cator I mean the man who is learned m some 
particular branch of the science of mediane but 
who has little or no clmical background Clinical 
professors hold less prominent positions than for 
merly and emphasis is placed on requirements 


not always closely connected with the care of the 
sick Many of the cultural requirements honor 
points and so forth m our medical schools ap 
pear to have been established not because they 
would necessarily make better physicians but be 
cause they cut down the number of students to 
those who can be taught conveniently Often it 
IS found that students who have been refused 
admittance to the medical department of the uni 
versity would have been admitted to other de 
partments on the same credits which by some 
circuitous reasoning are not considered adequate 
to admit them to the medical school 
There is no reason why the so called premedical 
cultural subjects should not include anatomy 
chemistry and phv siologv and the so called basic 
science subjects In the old school a cultural 
subject was one that could not be used for gam 
The modern concept of culture is that the useful 
can be cultural Too often the decision as to 
the qualifications of the applicant to the medical 
school rests on examinations in stated subjects 
which are memory tests and have comparatively 
little significance as an indication of whether or 
not the applicant will mal e a good physician 
Again tliere is a great delay in the age at 
which the phy sician begins practice after gradua 
tion from medical school A survey of the gradu 
ates of one of our best medical schools showed 
that those who graduated in medicine before the 
age of twenty five on the whole were of greater 
professional value at the end of fifteen years than 
those who graduated after the age of twenty five 
Still further showing the inadequacy of academic 
tests of abihtv at the end of fifteen years the 
graduates in the second half of the class in one of 
our most important medical schools were found 
to be of equal worth with those who finished m 
the first half Such a comparison has no particu 
lar value except that it brings to mmd the well 
known fact that it is difficult to determine with 
out prolonged acquaintance just what are the 
future possibilities of a student 
We should consider also that there is a loss of 
at least one year and often two years in gram 
mar school owing to the fact thit the student is 
held to a graded course 

By the four quarter sy stem one y ear s time 
can be saved m the medical schools The world 
IS on a twelve months basis of work \Vh> young 
persons at the period of life when they are 
strongest should have three months vacation m 
the summer I am unable to understand 
Another important consideration m medical 
education is that the knowledge of the educators 
themselves encompasses only a limited part of 
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medicine >et each one strives to make the stu 
dent s knowledge limitless this cannot be done 
The practitioners of medicine today realize that 
their knowledge can cover onlj a small part of 
medicine and thej are dependent on their col 
leagues who are trained in the other fields of 
medical science The result of the cramming m 
medical schools has been that our medical stu 
dents have been taught to memorize and acquire 
knowledge rather than to think an«l acquire 
wisdom 

The teaching of medicine is e'rpensive For 
ever) dollar the medical student pajs for his 
education either the state or endowment funds 
pay at least three or four dollars with the hope 
of giving the people better care when they are 
sick IhereSorc 1n^ cause theoretic or academic 
that unnecessanh delavb the student a year in 
his medical course is an inju tice in all ways 

In England most of the medical schools are 
directlv connected with a hospital and the entire 
training premedical as well as medical takes 
place in direct contact with the sivk It isgrali 
King to see that manv of our schools are giving 
the entire fourth vear of medicine m the hospital 
and are planning to add hospital training m the 
third vear as well 

It is a waste of time fur a medical student to 
spend three or four hours m a surgical clinic 
watching the removal of a brain tumor but he 
should be taught thoroughly to perform surgical 
operations m emergencies such as strangulated 
hernia acute appendicitis andtraumatum rather 
than the techniaue of the surgerv of expediency 
m which time is not the supreme factor In 
other words the speciali ed training of the sur 
geon must come after graduation in medicine 

The recent graduate in medicine who desires 
to become a surgeon should at once adopt some 
problem of research either in pure science or chni 
cal in\ estij^ation It mav be and probably- will 
be that the research of itself will be of JjttJe value 
except to him but it will help to develop his 
scientihc imagination that is the building of 
images to be compared with kn wn facts It wall 
also teach him l appreciate the spiritof research 
which inspires manv men even if he himself does 
not acquire this spirit 

I hope that the time will come when every 
young surgeon after special training of at least 
three y ears w ill take a master s degree in surgery 
and will train himself with a view of ga inings 
surgical recOe,nition that will entitle him to join 
the College 

The American College of Surgeons received its 
early inspiration from the Roval College of Sur 


geons of England Ireland and Edinburgh 
bcotland Ue cannot be grateful enough to 
the surgeons of Great Britain who came here 
m the early days and gave freely of their time 
and wisdom m helping us to organize our Coll 
CoC These men have a background of knowl 
cd^e and culture which goes back to the early 
historical period of medicine I do not know of 
a finer group of men than those of the Royal 
College of Surgeons 

In some respects however the problems of the 
\merican medical profession are different from 
those of the British In England for instance 
with Its excellent tram service splendid roads 
and short distances it is easy to transfer a patient 
to secure proper medical service and its many 
cities make hospitalization possible In Canada 
and the United States with their 130000000 
people and vast distances it has been necessary 
to organize with a view to the surgical care of the 
sick and of furnishing enou h surgeons ade 
quately trained to do this work 

Consequently the training required for en 
trance into the Ymencan College of burgeons is 
that which can be met bv the facilities of our 
liest schools and the College is gradually elevat 
ing standards as the necessary educational facili 
ties are afforded 

The American College of Surgeons has estab 
lished a rulin" that an applicant for fellowship is 
not eligible until seven orei ht years after gradu 
aiion from medical college 1 his plan was adopted 
m order to show that the applicant 1 not only 
a man of science but also that he is adequateU 
prepared to practice the art of surgerv Dunn 
these eight years this splendid period of what 
might be called the novitiate the applicant mav 
become a member of the Junior Candidate group 
of the College membership in which acts as a 
slimulus to fulfillment of the senior requirements 
and gives opportunity to make headway Every 
man of character energy and brain power may 
reasonably hope to become a member of the 
American College of Surgeons 

I would emphasize the enormous advance that 
has been made m medicine and how dependent 
the surgeon is on his fellow practitioners for spe 
cialized knowledge When I began the practice 
of medicine rarely were the two physicians of a 
small town on speaking terms Tumors carried 
about by over zealous friends and former patients 
had produced a condition of intolerance which 
constituted the greatest enemy of the medical 
profession 

Tlie physician of all others is and has been an 
individual! t an almost incurable individuali t 
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The quarrels, among ph> sicnns In\ c been noton 
ous and the irregular practitioners have talcn 
advantae^e of this fact In the past for a time 
ethics became ceremonials and during this state 
of affairs the people ivcre cducittdbv the patent 
medicine advertiser the quack and the cultist 
Individually physicians had inlluincc vollet 
tivel> owing to this professional intol rmet th s 
had practicallv none 

Today conditions are different 1 vtrv com 
miinit) with civic pride is estabh hing or his 
established a communitv hospital Ihc tvptn c 
of sickness in the home and the atttn lint hs 
location of the household has resulted in ir«. uin_, 
serious illnesses in the hospital 1 he ph\ k i in 
now bends his every effort to learn sonn pin u 
organized medicine which with the aul of hij. 
colleagues wall best help to make a \\h K 

Group medicine has been misunder tood I e 
cause It has been talked about so much from ihc 
financial standpoint Fundamcntallv group nudi 
cine has nothing to do with finance \\orkmr, 
arrangements can be made whereby each patient 
rich middle class or poor can receive nccissirv 
attention collectively each consultant rendering 
a bill for services rendered Ry igrccmcnt the 
total charge m each case can be brought within 
the limit of the patient s means Lvcrv phvsicnn 
worthy of the name is practicing group medicine 
He IS getting diagnoses of contagious and infcc 
tious diseases through boards of health \ ray 
examinations through radiologists and laboratory 
examinations through technicians His duty is to 
learn to evaluate and apply the results of such 
scientific machinery to the liv ing patient 

Physicians should be paid for attendance on 
county charity patients just as the county at 
torney and the county engineer are paid for doing 
their work and governmental agencies should 
pay a proper hospital fee m chanty cases Too 
many times the city and the county will be found 
paying half or a third of what it actually costa 
for the hospital care of the patient for whom 
they are responsible and this extra burden of 
expense is thrown on the common man when he 
enters the hospital President Lincoln once said 
that the Lord must lov e the common people be 
cause he made so many of them It is the com 
mon people the energetic industrious and frugal 
class who keep the world going and pay the bills 

It has been said that advice is easy to give 
hard to take and usuallv of little value As I 
look back over mv experience in the practice of 
medicine I can see that I hav e learned much not 
only from my own experience but from watching 
the careers of men who began their professional 


lives full of enthusiasm energy and hope Some 
of these men have made great progress some 
have made moderate progress and others after 
a brief flash have made little progress 

Of the three learned professions the church an<! 
tin. law deal with subjects more or less closed 
The church is concerned with carrying out pre 
u[)ti. and examples of 000 years igo The law 
dcjicn Is on precedents established b\ the > ester 
davs of lift, but m the profession of medicine 
tomorrow is the great day 

Ihc brain of man is a visual brain This is 
not because the eye of man is mechanically supe 
rior to that of other animals but that it leads 
directly to consciousness and whereas m man the 
thinVing brain the rerebrum has been built 
ar« und si^iht in the lower animals it has been 
built up from the olfactorv ganglion 

\apolton said Every man is a coward in the 
dark The predominance of the sense of sight 
lends to induce emotional instability in the mdi 
viduai (xposed to either physical darkness as a 
spiritualistic seance or mental darkness m the 
presence of the unknown the state of mind which 
prompts a boy to whistle when crossing the 
Omrehyard at night 

I have known many promising young men wlio 
in the springtime of their lues base allowed 
themselves to become interested m blind allevs 
of belief the occult things which are incapable 
ol prooi and which loosen the mind from the 
moorings oi fact 

The surgeon must give intelligent thought to 
the general problems of social contacts but with 
a decent respect for the opinions ol mankind 
which will give him tolerance for other people s 
beliefs and make him less impatient of their in 
firmities In > outh he should travel in an ortho 
dox manner with the majority that he mav sav e 
his mental efforts for his chosen profession In 
age he can follow the ex imple of Sir Conan Dov le 
and Sit Oliver Lodge because after all thevhave 
reached a time of life in which blind mental ever 
ciscs may afford rebel in their leisure which manv 
receive through more healthy channels such as 
golf 

Systematic medical study is of the greatest 
value to the surgeon I began by charging myself 
with one hour study a day and X did not give 
myseU credit for advance work that is if I put 
m three hours I took credit for one I was 
scrupulous however m making up the deficit 
when It happened that I was unable to studv 
Tt IS surprising how much one can accomplish bv 
steady adherence to this ty pe of program The 
readmg should be catholic To the y oung surgeon 
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I \\ould sa\ do not read all surgerj and tech 
nique for technique is constantlj changing We 
abandon methods of procedures ivhich were per 
fecth satisfactorj for something which is no 
more satisfactory as the ladies do their ixmnets 
Along with surgical literature read medical ar 
tides in high class medical journals Do not skim 
but here and there select certain articles and 
read them with care especialli those that ha\e 
a ph\ siological background 

I urfher I would advise the \oung surgeon to 
write papers and in wntine, to bear in mind what 
the old mini ter said Few souls are saved after 
the first fifteen minutes of the sermon Write 
the paper not to how how learned \o« are or 
to show the hi h tvpe man who ma\ be in the 
audience that you are in his cla s I ather try 
to tdl those in jour audience who perhaps ma\ 
n t kn V as much about the subject as you do 
somethin that may interest and help them Do 
not try to make too many points Ihc late Dr 
\ J Och ner used to say If I can carry three 
Itssm m a paper it is about all that the average 
man whom I want to reach can absorb at one 
sitting anvthiHo over five would probably be 
lost 

\Iwavb rememlermg that mans brain is a 
visual brain use illustrations drawings and !an 
tern lidts to emphasize points that you consider 
re illy important 

In urging \ u to write I do not wish to stress 
the 1 lea that vour paper will 1 e valuable to any 
one I ut vour elf but they will be of incalculal Ic 
worth to you because they will crystallize your 
idea and will bring forward questions that you 
have not answered and must study further 

In delivering paper and addre se Ijcgm by 
presenting them before small socitti s and work 
up to the national organizations \ou will Imdmcn 
in the small societies equally as bn I I and ea^cr 
to learn as \ou will fnd in the large ocicdcs 

In your spare time the cirrvin n of a dim 
tal investigation of a research character will add 
to the interest of your contributions Iwforc medi 
cal societies ande pecialK will it tramyourmind 

Finally you miv bee me a g d operator by 
staying at home and att n Img strictly to busi 


ness but not a good surgeon It is the mental 
outlook of the surgeon and not the hands that 
IS mo t important The late Sir Frederick Treves 
said that he would rather be operated on by the 
sound surgeon with parkinsonian disease than by 
the surgeon with steady hands and an unsteady 
mind 

\ou cannot get surgery from books and jour 
nals they help but you must see surgery All 
my professional life I haye been a frequent yisitor 
at the chmcs of other men When I have heard 
of a man who was doing something unusual and 
liavt been confidentially warned by those who 
lived m his community that he was a liar I have 
gone to see him and usually have found that he 
hid something worth while 

\isit surgical clinics at home and abroad but 
do not see too many on one visit so that you 
will come home with a confused viewpoint \ou 
do not want merelv to see patients operated on 
if it is blood you arc looking for go to the stock 
yard Go away with a definite object and con 
ccntralc on that choose a few good surgeons 
study their method If necessary stop a while 
to take special instruction m physiology anat 
omy or chemistry to make the subject clear to 
you 

Be thorough y et cfTicicnt W c see many men 
who arc thorough that is they acquire a pro* 
<U lous amount of information but they arc in 
cflicient because they do not understand relative 
values Tlicv have heaped up two cent pieces so 
to speak which they have not distinguished from 
twenty dollar gold pieces 

As a last admonition do not go away to cnti 
CISC you will find plenty to criticise in your own 
operating rooms See only the things that are 
done better than you do them and be blind to 
the thmgs that are not so good 

In conclusion I desire to express my gratihca 
tion that I have been privileged to deliver the 
convocation addre s during the presidential term 
of the founder of the American College of Sur 
gcons the man who has given the fruitful years 
of his life to the development of the ideals of the 
College and to directing its spiritual outlook 
Dr Franklin H Martin 



AMI RICAN con I Cl or SURGIONb 


IHE AMFRICAN COILFCr OF SI kl TONS— THE P\ST 
THE PRlSIN’l, WO IHl ILILRF' 

l\\ rRWKlTS II MM Tl\ M 1> tm \ Tuisnis 


I The Old Cuard VrRSUS Tin Ni w ( v \i n 

T HF )ears i8S> to 1900 were t tnn >t3 nil 
period in AmencTn surgcr\ ant! I n uii) i n 
from laudable pus to the cmujntn *f 
fl'eptic surgerj from rapid spcctacu! ir trrhm u 
to deliberate and refined methods in oprrinn 
l\e had been blind followers and th s u is ilu 
he inning of our independence Sc» ntuu n di 
Cine had guen us facts and \\c began te in» rjut 
the e facts Though the^ did not a)\ ais i rit 
^ilh our procedure based on traditiois ^nm 1 
from foreign teachers and literature ue In^an 1 
do our own thinking The leaders of this ren i 
Since were maturing Thei had inquiring nind 
and the\ were not }Ct so sure of thcmsiVi 
that thev had become proi incial Flu ' f 
ma> not be right let us stc whu oir 
confreres are doing In this ^\a^ uc ma\ bud 
something to imitate or we nn\ learn what n« t 
to do 

Meanwhile there were pathfinder^ who wire 
being watched and cntici cd Thci were going 
too fast e\en for some of the most pro^rc sue 
benn had written into the histon of surgerv Ins 
tnitul chapter on the dcielopment of intc linsl 
suiter) Fenger had coupled patliologv with 
surgerj Murph> was altering traditions the 
Majos were building if not better than Ihn 
knew belter than knew Thus miracles were 
in the making 

In substance George said to Har\c> I 
as a group get together and watcli one another 
operate let us cnticue talk out in meeting 
and each get the standpoint of the other I>et each 
of us know what all of us know and let us take 
our knowledge at first hand from those a ho arc 
doing things rather than from those who arc 
talkuij, and wtitmg about them 
And thus the Societi of Clinical Surgery was 
Organized m Julj 1003 an act that gate to the 

surger\ of the world and to the conserv ation ot 
surgical patients the greatest impulse since the 
'^orl of Pasteur and Lister It taught a group or 
‘^^ders the be'^t methods current not onl> m the 
tfnited States but in all ci\ihzed countries 
Such advantages could not remain evclu we 
Other surgical specialists imitated One chnic 
and another were establi‘=’hed the> welc^ea 
those who washed to observe the work of others 
and became the mecca for aspiring surgeons 

P«<i ml address del V. td Wo IteC wM *' 


n STiMDi vrios oi Clintcvl Litli vTurr 
1 hi 1 as th ai! th^t was being fertilized a 
f 11 w iitld with po 1 ihnes ot a great crop 
\ r peiktr Ifcime nterts ed m this pro 
\t in V nenf a he -kat medav at a popular 
riim i>i ut t < Mne ‘^oneti of Clinical Surgerv 
\\ , 1 mr rVnis pcrticle the earnest interest 

I !bi t tad TS trim aH ot our great climcal 
nil ihfir I n * urine criticisms and the 
in iru 11 t rephes in ibf amphitheater the eager 
\ \ \ dll undr d ( thcr si r^eons not memliers 
f il 1 i etv mtn fn>ni the provincial towns of 
ill I mtl '^mc nd Canada who were a) o 
wtl ludt tn (1 in. Latir at the informal 
r i d i I V all foie gathered to renew the work 
of iht rning ird to enter into free discussion 
vc (nlvtvratarler in 1 005 SimcFR\ 

0 I w V nOllsTJTRI^‘^ was e>tabli‘ihed to record 
ihc w» rk < f men who were actualK doing surgerv 
T pneijr I laiinicf tor practiral surgeons edited 
b\ a l> surgeons rathtr than by Uterar/ \ ritcrs 
rc wotclv c innei ted with clinical work the profits 
from the lounnl to be utilized m strengthening 
Its mOucnce and not put into the pod ets of 
Vm wuss promoters This journal had been wel 
corned and supported b> wellmgh every surgeon 
in IW iMU'-sUng audiences ol that da> and this 
capenenM talh the journal influenced much the 
sihnt obacti r What did it mean? Was there 
ever a prcatec manifestation of interest in surgical 
wotV andwet^ there ever more constructive dis 

^"itid It not mean that these men as practical 
ptaclitio-ie s uere demonstrating that there 
existed an unorganired demand for a neii form of 
medical 5ociet> to supplement not to dirpltce 
the lime honored a soclations a clinical rather 
than a purclj academic bodj a shon me rather 

thw a tell me societj? The leaien had be 
come impUnted in the mmd of the silent obserx cr 
™d the leaxen became insistent in its develop 

"'a tup had been planned which inx oK ed a sea 
xoxagt to the Mediterranean This individual 
took ship accompanied b> an inspiring and brainj 
Imian ri^huullj ascribed as his hnful n.te 
The decks, xxeie broad the leisure ample and the 
ship afforded opportumtj for miles of deck nalk 
mg*^xMch nis stimulated bj the implanted 
ieavew 



SUrGERl GYNECOLOG\ AND OBSIETRICS 


III The Conception 

The question was How could we make ac 
t-cssible to the manj aspirin^ surgeons what was 
bcin" enjo\ed bj the c'cclusue few and how 
enable them to see not onl^ a few clinics but to 
observe the work of the individual surgeons of 
these privileged groups? 

The solution came suddenlj like a flash of 
lightning The initial problem was visualized the 
technique approved and plans formulated The 
blue of the sea reflected no flaws the soft tropical 
breeze brought forth no criticisms The leaven 
at last had brought forth results and these results 
were poured with enthusiasm into the cars of 
the often critical companion The blue of the 
Mediterranean again approved as reflected m 
svmpathetic eves and no trace of criticism came 
to mar the scene The highest court had ap 
proved The Clinical Congress of Surgeons was 
conceived 

IV The Clinical Concrcss of Surgeons 
or ^ORTu Americv 

This vas Februar> of igio There and then it 
was decided that the 3000 subscnlers to Sur 
OLRV GVNrCOLOOY AND OUSTETRICS should bc 
invited to Chicago m November of that >ear as 
guests of the journal to oliscrve at first hand the 
vv rk of the lea Jin'’ surgical clinicians of that mid 
ve tern cit\ 

On Noveml cr 7th of 1910 the first daj of the 
two week session we wilted breathlessl) and 
anxiousU fir the response Man> acceptances 
had been receive 1 — so manj that it seemed too 
good It was ominous The f rst da> i 100 regis 
tered i 600 flnallv JIanv were in attendance 
who did not register 

On No ember 19th a notice signed l>> the late 
Dr James B Eagleson of Seattle was bulletined 
at headquarters which asked anv who were inter 
ested to attend a meeting for the purpo e of mak 
ing permanent the organization Several hundred 
of the visitm^, surgeons accepted the invitation 
and a formal association w as perfected bj name 

The Clinical Congress of Surgeons of Isorth 
America John B Murphv appeared on the 
floor thrilled the audience bj a rousing speech of 
commendation and nominated Albert J Ochsner 
as the first President 

The informal meeting demonstrated bevond a 
doubt the demand for this new form of orgamza 
fion lour orator was called to Philadelphia on 
December 6 1910 met a group of Philadelphia s 
leading surgeons at the residence of John G Clark 
and accepted the invitation to hold the 1911 
Congress in that cit> 


\ Difficulties 

The I liiladelphia Congre s was held m 1911 
with a stipulated fee for those who attended 
sufficient to paj expenses Eleven hundred wen. 
registered and the kaders of surger> in the 
Ouaker Citj furnished a magnificent pro nm of 
clinics John C Clirk was chairman of the 
Committee on Arrangements Edward Martin 
was elected 1 resident and New k ork was selected 
as the host for 1912 

It had become apparent m these initial meet 
ings that some means should be adopted to limit 
the attendance to the regi tered surgeons some 
means of limiting accommodations at clinics to 
ticket holders some means of enforcing the hos 
pital to recognize tickets as a requirement for 
admission some means of establishing an author 
Uj that would include onl> acceptable clinics at 
each session of the Congress some means of de 
tcrminin" who among the clinicians of the citj 
acting as host should be invited to give clinics 
Standards ethics and the general acceptability 
of guests and clinicians were recOj,nized as> acute 
problems 

During the vear there had been much discus 
Sion of our problem among those of us who were 
responsible for this movement Some were s>m 
pathetic and others decidedly discouraging as to 
the Wisdom 0/ continuing this ambitious innova 
tion 

\ I I ookiso TO Permanencv 

kour speaker receivi.d many hints from the 
extensive discussion which on careful study 
offered a solution of the obvious difliculties and 
gavcpromiscofonemorelongadvancempro re s 
of organized surgery on our continent The sub 
stance of this plan was dictated to the public 
stenographer of the Twentieth Centura on a 
journey from Chicago to New kork preliminatv 
to the 1912 mectin" 

On arrival in New kork this plan was sub 
muted with feverish enthu lasm to John B 
Murphv who was routed from his morning balh 
to receive the impatient emissarv Dr Murphy 
clothed in a bath towel reluctantly canned the 
improvised plan As he read his expression grew 
more and more sy mpaihetic and as he finished 
he enthusiabticalh asked the privilege of second 
ing and supporting the plan when it was sub 
nutted at the mass meetinj, of the Clinical 
Congress 

The prospectus was then submitted (not witn 
out fear and Irembline) to our autocratic Presi 
dent Edward Martin Meanwhile the document 
had been put into the form of a resolution which 
provided for the appointment of a committee of 
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twelve with power to act, which should proceed 
toward the perfection of the new organization 
which was to be clo5el> allied with the Clmical 
Congress and would aid it in controlling the 
personnel of its members its clinicians and its 
moral and ethical regulations 
Frida} afternoon November 15 191 the plan 
was presented bj jour speaker to two thousand 
of the surgeons in attendance at the Congress 
Doctor John B Afurphj seconded the resolution 
which recommended a plan for the organization 
of an American College of Surgeons 
President Edward Martin lost no time m urging 
the importance of the movement and with a few 
choice words of warning against imitating all 
thirty pomp and circumstance of the effete 
past he commanded a rising vote in favor of the 
resolution This vote carried with it the appoint 
nient of a committee of twelve on organization a 
majorit) of whom were selected almost extlusivel} 
from among the old guard of progressive sur 
gcons who comprised the Societv of Chnica/ 
burger} as follows Edward Martin Emmet 
Rtxford John B Murphv Rudolph Matas 
Albert J Ochsner Charles H Ma}0 Frederic J 
Cotton George Emerson Brewer John M 1 
Finnc} Walter W Chipman George IV Crile 
and FranUm H Martin 
During the succeeding six months Franklin H 
Martin a member of this committee visited the 
leading cities of the United States and Canada 
He conferred with groups of surgeons selected b> 
sub committees and called together local men of 
prominence to take part in the discussion These 
amplified groups numbering five hundred and 
fifty surgeons were invited to a meeting on 
organization to be held liter in W ashinglon 
D t 

At the appointed time Ma> 5 1913 450 lead 
ers in the <;urgical profession appeared in Wash 
ington to assist in or protest against the estab 
lisbment of an American College of ‘surgeons 
Under the skillful chairmanship of Edward 
Martin enthusiasm was stimulated criticism 
modified opposition discouraged a constitution 
and b} laws adopted officers a Board of Regents 
and a Board of Governors elected and Ivovem 
ber 13 1913 appointed as the date for the first 
Convocation of the new College 
Again the surgeons of all America honored the 
group comprising the Societ} of Clinical Surgery 
the old guard with a majontv among the officers 
and Board of Regents The original Regents 
^lave become the veritable wheel horses of the 
College They were as follows John M T 
finne} President Walter W Chipman and 


Rudolph Matas Vice Presidents Albert J 
Ochsner Treasurer Franklin H Martin Secre 
tary General George E Armstrong George E 
Brewer Herbert Bruce Frederic J Cotton 
George VV Crile William D Haggard Edward 
Martin Charles H May 0 Robert E JIcKech 
me John B Murphy Harry M Sherman, and 
Charles F Stokes 

To these from time to time other surgeons 
possessing vision and executive and admmis 
trative ability hav e been elected to aid m steering 
our course among whom I e<jpecially wish to 
mention Frank F Simpson William Crawford 
Gorgas Harvey Cushing Wblham J Mayo 
Alexander Primrose William C Braisted George 
E de Schwemitz J Bentley Squier James B 
Eagleson Charles H Peck Daniel F Jones 
Frederick W^ Parham Jasper Halpenny Merritte 
W Ireland Allen B Ranavel Arthur A Law 
Frederic A Besley Herbert b Birkett John B 
Dcaver Henry H Sherk Lincoln Davis John G 
HacDougaff Ernst A Sommer Charfes L 
Kahlkc Robert G LeConte Horace Packard 
Charles E bawyer George P Muller Frederic 
N G Starr I obert B Greenough John S Me 
Eachern John G Clark George Henry Murphy 
George David Stewart Frank H Mewburn 
Irvm Abell A T Bazm GAB Addy C Jeff 
Miller Harvev G Mudd Eugene H Pool 
Clarence L Starr Charles F Nassau Truman 
W Brophy J Chalmers Da Costa John 0 born 
Polak and Herbert P H Gallowav 
Particularly do I desire to acknowledge the 
time serving work that has been conspicuous for 
its loyalty and disinterestedness in our Directors 
Associate Directors and Secretaries including 
John O Bowman M T MacEachern E I 
Salisbury “Ulan Craig Judge Harold M Steph 
ens Bowman C Crowell A D Ballou Marion 
T I arrow and Eleanor Giimm 

ATI Earlv Activities 
In initiating this new kind of society there was 
little justification m the venture unless some 
thing of outstanding value should come from it 
The group of men who were in at the beginning 
were not politicians seeking personal prestige 
they were busy surgeons who were occupied in 
the practice of scientific medicine W hat was the 
idea? Why another societv? 

The purpose was to organize i A comprehen 
sive association of practical surgical specialists 
and do on a large scale what the Society of Clin 
ical Surgery was doing on a smaller scale viz 
enable visiting surgeons to see surgical confreres 
at work in their respective environments discuss 
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With them problems based on practical surgical 
cxpenaice rather than listen to iitcrar\ treatises 
based on theoretical deductions 

2 \ comprehensue association that would 

con cientiouslj enroll tho e surgeons of the 
\mencan continent as in the opinun of their 
confreres were competent to do surgera a ere 
morallv and ethically reliable and aaould support 
the ideal of our profession an association aahich 
would welcome into its ranks ana indiaiduil 
licensfd phasician whose credcnliil under 
[ roper scrutiny measured up tc stipulated re 
(|uirements and through aahich the public In 
di niticd means could recognize and o1 lam the 
sera ices of such qualified men 

\ comprehensne association that aaould 
\ ith all of its resources oppose tinancial dicker 
in fcommonla known a fee sphllin^ >r the 
buaing and selling of patient) 1 ttween the 
medic 1 practitioner and the surge m an 1 so 
far as possible exclude from its ranks all o0«n 1< rs 

4 \ comprehen ue association that would 
seek ba e ery legitimate means to } rotect the 
jiublic from incompetent ii honest and un 
nece aara surgery that would issumc leadership 
and CO operation with all re ource of organized 
scientii c medicine toward the improaemcnl of 
hospital laboratories di pcnsaries mcdi \\ 

ehools— m fact eacra en ironment m whieh 
surgera an I medicine may le lauglit or 1 rac 
ti ed 

5 \ comprchensiac ass Kiaiion that a\ uld i> 
perale with the pcoj le ol tain f r them the 

I enehts of scicntihc adaice furnish la them the 
ser ues of preaentiae medicine and edueite 
them to distinj,uish between the rehabihta of 
scientific medicine and the false s pliisines of 
quackery 

How well we haae succeeded in fifteen years 1 
a matter ot histora 

There is no doubt that our efforts haae been a 
great factor in placing the science technique 
and administration of surgical practice m a 
supreme position of efficienca Eight thousand 
ei ht hundred I ellows of the College of Surgeons 
are now pulling tOoClher to raise the practice of 
surgera to the highest degree f perfection 
Many clinical organizations are following in the 
wake of this great moacment There is no longer 
proamcialism in American medicine It 1 un 
usual for doctors to be satislied with their own 
efforts We are traveling obscrcin and learning 
to practice safe surgera 

The College is the accepted leader in bettenng 
the hospitals of the United States and Canada 


and Its example has aided the 
\mcnci \usiralia New Zealand ^ been ^ 
countries of the cuiliztd world 
rc\ lulionary moacment of tran«enii 
to the pul he an 1 to the profes ion ^ been 
Ihcrt IS no doubt that clinical 
stimulated m the different locauU« ,ieal 
pc pie arouscil to a knowlcd e ol ^jpetica’' 
which motiaalc the Icllows of 
College f Surgeons through the jot the 
m of the College inaugurated ‘"J® Con 
purpic of bringing a miniature 
gross into the states and province* an 
to lar^c graup of laamcn and 'ome 
of scientific medicine ^ \ \ j.tan'' 

There 1 no doubt that our'p^fc u 

tun f r admission to the College which requires 
the film of 100 case records has impelled reco 
mtion of the value of records and has been the 
moans of educating our profession to write better 
case histones to improve their literary abilitv 
and cruicalla to observe scientific facts 


Mil Tficsi Arf luraiisTic \ciivmE8— 
WiivT \nouTliiriR Admivistrvtiov? 
\ftcr the essions of thia meeting m Uoston in 
which each department of the College has been 
reportt 1 upon and discussed it is needless to re 
aitw them in the brief time at m\ disposal 
Our prOp,ram and leader hip m the betterment 
«.f lio (Hials IS now accepted by the national and 
international hospital associations and by their 
great journals by the departments of the UtiiUd 
Slates government the Armv the Navy the 
Public Health Service the\etcran Bureau and 
the National Homes for Di abled \olunleer 
Soldiers The South and Central \inerican 
republics Australia and New Zealand have 
studied and in many place have adopted our 
standard 

The most conv incing ev idence of the acceptance 
of our standard and leadership is the fact that 
our elcv cn surv cv s hav e stimulated great improv e 
ment m hospitals In 1918 12 9*^ of the ho'ipita 
with 100 beds and over met our standard m 
1928 9J t% 50 to 99 bed hospitals 41 ? 0 
102 and 6 2V0 m 1928 $ to 49 bed hospitals 

iSO^c m 1924 iSi^r in 19 8 Government 
hospitals haae advanced from 900% in 1925 ^ 
100^0 m 1928 . , 

In many instances these surveys when nr 
instituted were consid red an interference no 
thea are sou ht after and welcomed Any co 
munita deems it a tragedy to possess \h(spi 
that IS not on the approved list of the \meric 
CoUe cof Surgeons 
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IX Clinic \l Research 
Chmcal Research has been organized as a dis 
tinct department with an Associate Director in 
charge It comprises 

a Committee on the Treatment of Malignant 
Diseases with Radium and X Ra\ Robert 
B Greenouch Chairman 
b Committee on Bone Sarcoma (histoncallj 
known as the Ernest Amorj Codman Reg 
istr>) Dallas B Phemister Chairman 
c Board on Traumatic Surgerj Frederic \ 
Besle> Chairman 

d Committee on the Treatment of Fractures 
Charles L Scudder Chairman 
e Standardization of Clinical Laboratories 
These Committees consist of strong boards of 
clinical practitioners and administrators who seek 
to furnish through their actu ities an annual re 
port of the consensus of opinion of leading dim 
Clans on their respective problems 

\ Research of Liter A.tuRE 
Our Literar> Research Department is making 
available to clinicians an organized and authon 
tativ e means of obtaining through trained workers 
what the> desire m medical hterature — either m 
the form of an abstract of a bibliography or of 
extensive research of the hterature in all Ian 
guages Service of this tvpe accessible to all 
clinicians whether members of the College or not 
takes that important work out of the hands of 
unorganized commercial individuals or unsatis 
fictoril> financed organizations and ofTers re 
liable censored service at less than actual cost 
and the expense is graduallv diminishing because 
of our abihtv through proper organization to 
accumulate valuable material 

XI Medical Motion Picture Films 
Motion picture films can and will occupy an 
important place m the teaching of medicine This 
fact is conclusiv elj prov ed by the v ery great in 
terest which has been manifested in the program 
of medical motion picture films which the Amen 
can College of Surgeons is fosterin® in co-operation 
with the Motion Picture Producers and Distnb 
liters of America Inc and the Eastman Kodak 
Companv a mo\ ement w hich giv es greater prom 
i«e than anv other program that the Colle^^e has 
undertaken a movement that will result m the 
dev elopment and distribution of the hiohest grade 
of medical motion pictures 
The preliminarv survey of films alreadv pro 
duced conducted b> the College reveal anaston 
ishiHo amount of effort prmcipalh bj individuals 
with many commendable results However there 


IS opportunity for an epoch makin^ advance m 
education in general and in medicine m particular 
and this opportumtv is being utilized by our 
affiliated organizations 

XII Fee Splitting 

It was a bold stroke when the American College 
of Surgeons at its initial meeting declared against 
the div ision of fees betw een practitioners of medi 
cine and surgeons It requires courage to discuss 
the abominable practice which reduced to its 
ultimate terms is simply a traffic of patients be 
tween these two groups the buying and selling of 
patients with the highest bidder the purchaser 
regardless of his ability It requires courage to 
discuss the sub}ect because in so doing w e must 
acknowledge that there are unworthy men m our 
ow n profession It is a menace however that can 
be eliminated only through frank recognition by 
the profession and education of the public 

This \ icious practice will cease only w htn ev ery 
member of the profession has the courage and the 
honesty to present his indmdual bill for services 
rendered and when the public wall insist upon 
paying each the practitioner and the specialist 
for his indiv idual serv ice 

One of the qualifications for Fellowship in the 
College requires each and every candidate to sign 
a declaration against the practice of the division 
of fees either directly or mdirectlv in any manner 
whatsoever 

Each one of the five or more individual refer 
ences named by a candidate m support of his ap 
pbcation must state m writing ov er his signature 
that to his knowledge and belief the candidate 
does not practice the div ision of fees 

Each Slate of the United States and each Prov 
ince of Canada has a Credentials Committee 
elected by ballot by the Fellows of the College in 
the respective State or Provance ^\hen an ap 
plicant s name comes before his respective Cre 
dentials Committee the acceptability of the can 
didate from the standpoint of division of fees must 
be V oted upon 

The Central Credentials Committee of the 
College makes a careful scrutiny of the candi 
date s environment and methods of practice and 
especully of the standing of the hospital in which 
he does his surgerv 

Finally anv charge agamst a candidate or a 
Fellow of the College is carefully followed up bv 
the central office and evidence sought upon w hich 
proof mav be based For obvious reasons it is 
difficult to secure positive proof of fee splitting 
which would be accredited in court of law I\Tien 
such proof is obtainable the Fellow must be giv en 
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an opportunitj to appear before the Board of 
Regents and make his defense Seldom wdl a 
guilt\ man appear The alternatu e is acceptance 
of his resignation or summarj dr pping of hi 
name 

The most effective safeguard against fee pill 
tmg IS the standardized hospital It is lilfieuUftr 
a Fellow on the staff of an approve I h pilil t 
div ide fees unknown to the olficials f the in tUu 
tion or at least without their suspiei n When vt 
receiv e rumors or charges that an indiv idu il j r ic 
ticmo in one of our accepted ho pit li i li i ling 
fees we inform the authorities f that I j ital 
that such rumors have c me t u ih t the h 
pital will be resurvevci an 1 that the r sur c> 
must satisfv us that the charge art uni und 1 
Through this procedure we immeJntelv 1 tun 
CO operati n n I onlv if the h ptii ill rilics 
I utofeverv honestmemb r fthe I If 1 igna 
lions from stalls forreas ns ullin 1 jl v ir 
frequentlv reported 

However the \merican C He e f '^urg n m 
eludes in us membership onlv s soo f the it 4 000 
lectors of medi me m il e I niii 1 si ut m I 
Canada Our juris Jiction c\ten 1 nlv i ur n 
I ellows and to i qiq tandar li e 1 h | ii il In 
rganizmg a protest igiinst the j ra 11 e t the 
livision of fees anJ d liUratclv » pm the 
re ponsibilit\ of attempting t limn iic it fr ni 
ur own organi ati n we nni l ic tj t al the 
responsibihtv fleeiminpth mi k I r eritici m 
b\ those who hav rea nt r m urt\| urc 
of so criminal a pa ti e 

I am m a positi n 1 kn !i v tr tint fc 
splitting IS V erv r ire in ih nnk ftheC lle„ f 
Surgeons and that our j ul luilv aiijiign his 
caused mu h lis nitture t th ul le r 
\ ithin our ranks v ho continue its | ra licc 

At one of the Crt ienti ils C nimitle meeting 
in an import int tate with omenpre nt t c n 
sider a long list ol cancli lates a u ml r « f the 
Committee rather more belli cr nltlianmf rmed 
said Until vou re 1 e vour wh le j Ian of select 
mg candidates vou will fail Prieticallv e\er> 
member of the College in this state excepting m\ 
self and one other indi idual (menti ning him 1)\ 
name) is phttmg fees He ^ot the retort far 
which he was pla>mg Practicallv everv other 
member of the Committee honeslh and mdig 
nanth resented with emphasis this unjust iceu a 
tion 

There is but one procedure when 1 ose msinua 
tions are made and that is to ask How do \ou 
know? The College insists on proof and proof 

IS dimcult to obtain unless the accuser acknowl 
ed"cs that he is a part> to the transaction 


XIII SuccissFUL Ifvdersiup Is Maimaived 
n\ "Makivc Good 

An undertaking cannot be successful without 
appealing ideal ideals cannot be realized with 
out a sine program which will make them come 
true and a sane program cannot be successfullj 
executed without sound financing and wise ad 
ministration 

To advance clinical surgerj to pursue a sound 
program for the improvement of hospitals to 
make a drive against unworthj financial dicker 
m„s to assume activ c interest in the standardiza 
lion of surgical methods and the elimination of 
unnecessarv operating to aid Iuerar> clinical 
and industrial research — m a word to accept pro 
gressivc leadership m the teaching and practice of 
me licmc in educating the h> public in the value 
f cicnlific medicine— It was obvious that a busi 
nt s like jilan of financing would be nccessarj 

Our financial arrangement at the beginning was 
I a td on the custom current in the old societies 
a iwint> five dollar initiation fee and five dollars 
a>car<lucs Utcr two > ears we realized that this 
w ul I leave our program without financial sup 
I vrt The founders of the College represented b> 
)ur Board of Regents were not satisfied to back 
another national organization in medicine if it did 
not pos css the financial resources necessar> to 
carrv forward reforms that it had undertaken 

\t the June 1914 meeting m I hiladelphia the 
I egents started a movement that would eveniu 
itc m a permanent endowment fund A new 
sccict> regardless of its worthy ideals could not 
expect to interest outside financiers in an endow 
menl on the basis of paper aspirations The 
Pegenls at their morning session sold the project 
to them elves and decided to take it before the 
I ellows at a meeting that afternoon and ask the 
support of volunteers 

The elesire was to secure one thousand $500 
plcelgcs from such members of the College as w ere 
willing and able to subscribe As the interest on 
S500 would represent the amount of the annual 
dues it was suggested that this amount would 
constitute a life membership contribution Ev erj 
dollar pledged to the endowment would be in 
vested in trust securities and no part of the prin 
cipal It was stipulated should at anj time be 

^'on/llundred and Thirteen Thousand Dollars 
were subscribed at that first meeting and b> 
December 1915 the subscriptions totaled $526 
000 I ater the Regents allocated a portion of the 
initiation fees to the endowment and unexpended 
surpluses from annual dues The endow ment fund 
toda> invested m gilt edged trust securities 
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\\hich yield slightly o\ er five per cent has reached 
S802 600 

At the 1916 meeting in Philadelphia our By 
Lai\s ii\erc revised the initiation fee increased to 
Sioo 00 and the annual dues to $25 00 

\IV A Permanent Site 
From the beginning a fncndlj contest ensued 
in the selection of a permanent home Washing 
ton New York Philadelphia Chicago and 
Cleveland were the principal contestants It 
was easy to reach a decision but who would 
finance the site? Washington as the capital of 
the United States led as the ideal location m the 
East Chicago was a close second because it is the 
geographical and population center The untimely 
death of one of our beloved founders John B 
Murphj led his la> and professional friends to 
ask the College if it would accept a permanent 
site in Chicago upon w hich a home for the College 
would be budded and presented to the institution 
as a memorial to Doctor JXurphy This plan 
failed because of the sudden death of two of its 
principal lay supporters 
The effort however had crystallized opinion 
and caused the Fellows of the College to vote in 
favor of Chicago as an acceptable location for the 
permanent home This decision resulted from the 
assumption that a completed home on an accept 
able site w ould accrue to the College without cost 
At a meeting of the Board of Regents in June 
1919 with President William J Ma>o m the 
chair the question of site became acute Chicago 
had made a promise and on that basis she had re 
ceivcd the favorable vote Chicago must satisfy 
the Regents that a site in that city was available 
or the contest for permanent home would be re 
opened Thearbitrarj Chairman would brook no 
delay This was June 25th If Chicago did not 
produce by August 15 satisfactorj legal evidence 
that an appropriate site would be presented the 
Regents would look elsewhere The Chicago con 
tingenc> recognized the futility of argument with 
the relentless power the presiding officer and 
realized that immediate action was necessary 
\\ ithin three da> s a site w as selected which had 
upon It a statel> building that w ould make a satis 
factory admmistrativ e headquarters The Presi 
dent was called upon to approve Take that 
was the laconic repl> In one month the business 
men of Chicago had subscribed three fourths of the 
purchase price and members of the profession and 
Fellows of the College in Chicago the additional 
one fourth On May i 19 o the administrative 
offices of the Amencan College of Surgeons were 
transferred to the permanent location 


The site also contained a suitable plot of vacant 
ground upon which the friends of Doctor Murphy 
asked the pnv ilege to build the belated memorial 
and proffer it to the College as one of its adrainis 
trative units This offer was accepted The comer 
stone was laid on October 23 1923 and on June 
10 1926 the Murph> Memorial building was 
presented to and accepted by the College This 
useful structure contains assembly halls library 
and temporary museum space It was built at a 
cost of $500 000 and inv olved no outlay on the 
part of the College 

In the meantime the ground v alue of our prop 
erty has advanced and with its buildings it is 
conscrvativ ely appraised at Si 50 000 

XV Our Budget 

Our budget for 1928 divides itself as follows 


Hospital Department $65 000 

State and Prov mcial Sectional Meetings 20 000 

Credentials Committee Meetings 25 000 

Chmeal Research 5 000 

Library 20 000 


The funds for this budj,et come from the dues 
paid by Fellows of the College 

WI Latin ^eric \n Activities 

As to the financing of Latin Amencan activities 
Our actual surveys m Latin America followed 
vacation trips that were made in 1920 by Dr W 
J Mayo and his family and Mrs Martin and 
myself and m 1921 by Dr and Mrs Thomas J 
^^atkms Mrs Martmandmyself Several surveys 
were made In 1921 and 19 by Dr Francis P 
Corrigan of Cleveland in 1922 1924 and 19 5 by 
Dr Edward I Salisbury These surv ey s together 
with expenditures incident to literature and cor 
respondence were met by a surplus which accrued 
from exhibit charges at the annual meetings of the 
CUnical Congress funds which belong to the Col 
lege but which are in no way contributed toward 
from our investments or the dues of the Fellows 
For convenience of book keeping these funds hav e 
a separate ledger account m the College books as 
the Regents have always felt that the Chmeal 
Congresses which are attended at any one time 
by not more than one third of the Fellows should 
be self supporting The Congress is self support 
mg and its surplus is available for expenses of an 
extraordmary nature which would not come 
wathm our stipulated budget for academic activi 
ties 

One cruise was arranged for indiv idual members 
of the College their famihes and friends This 
cruise was conducted without one cent of expense 
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to the College It was financed by the individuals 
w ho participated m it 

WIl Outside TiNAhciAi. Aid 
A new enterpri e w ill not draw financial support 
from business or philanthropic sources regardlei>s 
of the extent of its program and w ortb of its ideals 
It must first make good Its activities and at 
comphshments must attract the attention of the 
public It must create an impelling sales power 
before gifts can be succcssfuUj solicited or \ol 
untarj contributions offered 
This has been the experience of the College 
With the exception of donations from our own 
Fellows or appropriations obtained through spe 
cial friends for specific purposes until recentlj we 
have not attracted bu mess or philanthropic con 
tributions Uithin the last two vears a change is 
noted in the attitude of the public In that period 
we have recei ed monevs to be used m special 
work m our departments as follows From three 
individual ourccs for special hospital activities 
and research $15000 S5 000 and ^loooo The 
Board on I raumatic Surgery is rcceiv ing S20 eoo 
and 8300 which we have reason to believe will be 
duplicated Our backing and our program arc 
being reco nized 

m Bus:m.spS Methods 
Much planning successful persuasion and 
11 mv refusal polite and occasionally otherwise 
h e resulted in building our still youthful or 
giiiization on a sound basis financially 

No organization can be considered on a sound 
f r incial foundation if it docs not have the backing 
1 a watchful and thrifty administration and no 
toiindation can be 0 unstable as a finanaal one 
W may compliment ourselv es on our satisfactory 
hn n lal progress But as an interested by 
t nder who has experienced the difficulties of 
accumulation I tremble to anticipate what will 
h ppen to our $2 000 000 assets if an orgy of ad 
ministrativc mismanagement should ensue even 
for a brief period 

From the beginning of our work the Regents 
With disinterested persistence have supported 
the idea that they were administering a public 
trust They have held sacred that trust 
It IS not always an easy task to instill that same 
attitude into the minds of half a hundred em 
ployes Associates in our vvork are selected for 
their ability m a particular line for their initia 
tive for their independence and for their enter 
prise and industry These qualities must be 
molded so that each may realize that while he is 
expected to perform a specific task he must also 


fit into and co operate with the comprehensive 
prooram which involves the labors of several 
other indiv iduals w ho are responsible for different 
tasks in the same organization In other words 
an ezprtt de corps must be developed which makes 
each one loyal to the entire program of work m 
hand 

Furthermore it is incumbent on each depart 
ment to li e withm its stipulated budget It is 
indeed gratify ing to find one of these enthusiastic 
individuals exerting every effort to remain wathin 
the financial bounds that he himself has helped to 
arrange It indicates commendable enterprise 
However year by year he plays the game in the 
hope that hi important work will draw a larger 
portion of the budget and thus make po sible ev en 
greater accomplishments the succeeding year 

To get the very best from our individual asso 
entts It IS neccssarv for each to regard the whole 
\nunccnsored undiplomatic letter wTittenbyan 
indignant associate to a Fellow who has been 
iccu ed of n mi demeanor may inxolve unplcas 
ant consequences To be cautious and dt creet 
are among the chief injunctions to every one 
engaged in our actmties 

I rom the beginning the management has m 
sisted upon conducting the routine administration 
of the College on the strict principles of business 
\\Tiile ours is an educational institution each one 
of us IS made to reahze that he 1 dealing with 
trust funds It may be old fashioned but if a 
telegram can express its meanin^ in ten words 
eleven words are not allowed Nor is a telegram 
sent in place of a letter if the letter w ill accomphsh 
(he same end 

Time too is considered a financial asset The 
loss of half Tn hour by a careless or indifferent aid 
when multiplied by forty the number in service 
would result m the loss of twenty hours three and 
one half days work The careless one is not al 
lowed to go uncensured m this breech of fair play 
And it IS gra tifynng to testify that our great family 
is in entire sympathy with these r asonable re 
quirements 

XIX Requirciiems roR Feldowship 

Important as are these administrative rcoula 
tions the most difficult policy to establish was one 
that would enable us to select for Fellowship only 
the qualified surgeons and surgical speaah ts 
This involved a study of measures adopted and in 
use by the time honored Colleges of Surgeons oj 
England Ireland and Edinburgh It was found 
that almost without exception their requirements 
and tMts vvere formulated before modern surgery 
came into existence They are similar to those 
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^h]ch are now exacted of internes and hospital 
aids to ascertain the candidate s knowledge of 
academic facts instead of his practical ability to 
appl> such knowledge toward the accompbshment 
of deeds 

After thorough and careful stud> of the whole 
problem there was no reason wh) we should begin 
bj adapting obsolete plans to a olh centur\ pro 
gram 

Mhat requirements then should the medical 
practitioner meet that we maj recommend him 
to the public as a reliable surgeon? 

First He must have graduated from a Class 
A medical college (or Us equivalent) and he 
must hav e serv ed at least one > ear as mterne m a 
creditable hospital and two >ears as surgical as 
sistant or he shall give evidence of apprentice 
ship of equiv alent value 

Second Five to eight )ears after graduation in 
medicme dev oted to special training and to prac 
tice are normall> the time requirement for eligi 
biht> to Fellowship so the candidate may prove 
that he has the proper temperament and is men 
taU> and mechamcall> adapted to do surgerj 

Third The moral and ethical fitness of the 
candidate as a ph> sician and as a citizen shall be 
determmed b> reports of surgeons whose names 
are submitted bj the candidate himself and by 
such other reports and data as tlie Credentials 
Committee and the admmistrauon of the College 
ma> obtain 

Fourth The professional activity of the candi 
date shall be restricted to stud> diagnosis and 
operative work m general surger> or m special 
fields of surgery His specialization in surger> or 
one of its specialties must be not less than 85% m 
communities of more than 50000 inhabitants 
and 50% in smaller communities 

Fifth He shall do his work in a hospital or m 
stitution that will give him the benefit of scientific 
faahties and the aid of competent assistants 
nurses and associates 

Sixth He shall make formal application for 
Fellowship which will record full data regarding 
his educational opportumties his medical training 
and post graduate work and his literary efforts 
and he shall give the names of not less than five 
personal references 

Seventh This information and the replies from 
his references are referred for careful scrutmy by 
his State or Provmaal Committee on Credentials 
which IS a committee of Fellows of the College 
ranging in number from eighteen to thirty six 
Full information is sought and each member of 
the committee is required to v ote to accept post 
pone or reject the applicant Candidates are 
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considered with such care that not more than one 
of every four is accepted at any one meeting 
Eighth Not until the candidate is accepted by 
his State or Prov mcial Committee is he required 
to file with a committee of competent surgical 
specialists a sufficient number of case records of 
major operations which he has performed himself 
that the committee may definitely determine his 
surgical judgment his diagnostic accuracy his 
technical skill acceptable environment his de 
pendence on laboratory findings his acceptance 
of consultations and his immediate and remote 
results The'se records are carefully scrutmized 
by a committee of practical surgeons teachers m 
the four Class A medical schools of Chicago This 
examination is thoroughly and consistently con 
ducted Great care is exercised and the standards 
of the examiners are V ery high rrom25%tosi% 
of the records are not accepted as sufficient 
evidence of qualifications for membership 
This careful surxeiUance from the filing of the 
original application until the routine of mvestiga 
tion IS successfully completed consumes from two 
to four y ears of time The applicant s record is 
finally submitted to the officials of the College for 
consideration and as a last act to the Board of 
Regents 

We are proud to submit this program as one 
that will reveal the qualifications of a surgical 
practitioner and when successfully negotiated the 
candidate may be recogmzed as a real surgeon 
spiritually and morally worthy of Fellowship in 
the American College of Surgeons 
Briefly these are the qualifications that have 
been met by this fine group of men who have been 
received mto the College this evening for which 
occasion you have honored us with your presence 
The majority of our candidates hav e been m prac 
tice since graduation from medical school much 
longer than the required seven years 

\\ e behev e that our requirements possess ad 
vantages over the purely academic Imagme 
asking \\iIUam Mayo or Edward Martin to 
submit to an academic examination to prove 
their abihty to quahfy as surgeons! Not only 
would It be difficult for them to pass such an 
examination even after months of cramming but 
m the meantime the world would lose their serv 
ices as practical operators 

\X JuviOR Candid vTE Group 
The Junior Candidate Group forges another 
strong Jink in our propaganda against unworthy 
financial practices Through it the College pur 
poses to accept these candidates when qualified 
and place them on a probationary list (unpub 
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lished) as early as ttto >ears after graduation 
The> are required to fill out and sign the same 
application blank and anti fee splitting pledge 
as IS required of all Fellows of the College An 
nually their names if approved are reconsidered 
b\ the respectn e State or Provincial Committee 
on Credentials 

Seven years after graduation if they desire to 
apply for regular Fellowship thev must submit 
another application again sign the anti fee split 
tmg pledge be reconsidered by the respective 
State or Provancnl Committee on Credentials and 
if approved submit the necessary case histones 

The Junior Candidate group furnishes a young 
surgeon a tie of great importance in the formative 
day s of his career 

XXI Appreciation of Our Efforts 

In these short but strenuous vears we have 
been rewarded by the appreciition of organiza 
tions and of many loval and eminent men of 
vision and accomplishment The Roval CoUct^e 
of Surgeons of I n^land honored us at our first 
Conv ocation bv sending to us its distinguished 
President the n phew of Lord Lister— Sir Pick 
man Godlce In appreciation of our efforts in the 
Great War (for which 90^0 of our distinguished 
Fellows enrolled for service to support the efforts 
of our allies) the Consulting Surgeons of the 


Annies of Great Britain presented to the College 
the Great Mace which now and for all tune to 
come will lead our ceremonial processions 

Of transcendent importance our ideals and 
standards have been accepted by i 919 hospitals 
of the United States Canada Central and South 
America Australia and New Zealand These 
ideals and standard are enthusiastically wel 
corned bv surgeons internists and speciahsts 
and they have commanded also the recogmtion 
of medical schools medical associations and 
nurses Of greatest importance they hav e secured 
the recognition and following of the great lay 
public 

\XII Tnr Heritvoe 

This IS the heritage that our new Fellow s receive 
from the old It is the gift of the Old Guard to the 
New Guard this New Guard — of which you who 
hav e but just now receiv ed y our Fellowship are a 
part — must begin to assume the obligations that 
were so well maintamcd by the Old Guard who 
sit about me and who have honored you and me 
by their presence on this fifteenth anniversary 
Ihey are still reluctant to release their respon 
sibihiies until they are convinced that \ounger 
minds have caught the vision appreciate their 
opportunities and are willing to labor— and fight 
if necessary— for the honor of the American Col 
lege of Surgeons 




